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Anti-neurodeoenerativelv effective xanthene derivatives 

The invention relates to the use of xanthene derivatives of formula I 




(I). 



wherein A signifies methylene, carbonyi or thiocarbonyl, 

R represents an amino group, either unsubstituted or mono- or di-substituted by monovalent 
aliphatic and/or araiiphatic radicals, or disubstituted by divalent aliphatic or araliphatic , 
radicals, and 

Ri, R2, R 3 and R 4 , independently of one another, denote hydrogen, lower alkyl, lower 
alkoxy f halogen or trifluoromethyl, 

and their pharmaceutically employable salts, as anti-neurodegenerative active ingredients 
for medicaments, or for the preparation thereof, as well as new compounds of formula 1 and 
their salts as such, processes for their production and pharmaceutical preparations 
containing them. 

New compounds of formula I are for example those in which 

a) at least one of radicals R,, R 2l R 3 and ft* is different from hydrogen, if R signifies 
amino, chloroacetylamino, 2-diethylaminoethytamino or piperidino, or if R represents 
lower-alkyiamino, di-lower-alkytamino, pyrrolidine morpholino or 4-lower-alkyt- 
piperazino and A represents carbonyi; 

b) R1 and R 3 are different from hydrogen, lower alkyl and halogen or R is different from 
optionally 4-lower-aJkylated 4-amino- or 4-hydroxypiperidino, if R 2 and R 4 signify 
hydrogen and A is methylene; 

c) Ri is different from 2-methoxy, R 2 from 3-methoxy, R 3 from 7-methoxy or R* from 
6-methoxy, if R is methylamino or acetylamino and A is methylene; 

d) Ri is different from 2-ethoxycarbonyi, R 3 from 7-chloro, if R is 4-methylpiperazino, R 2 
and R4 signify hydrogen and A represents methylene. 
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Amino groups mono- or di-substituted by monovalent aliphatic or araltphatic radicals are for 
example lower alkyiamino; phenyl-tower-alkylamino or phenyl-lower-alkyl-lower-aikyiamino 
either unsubstituted or substituted by lower alkyt, lower alkoxy, halogen and/or 
trifluoromethyl; hydroxy-lower-alkytamino, iower-alkoxy-Jower-alkylamino, lower-alkanoyioxy- 
lower-alkylamino, lower-alkyiamino-iower-alkylamino, di-lower-alkylamino-lower-alkytamino, 
lower-alkyieneamincHower-alkylamino, lower-alkenylamino, hydroxy-Jower-alkenylamino, 
iower-alkoxy-lower-alkenyiamino, iower-alkanoyloxy-lower-alkenyiamino, dHower-alkyl- 
amino-lower-alkenytamino, lower-alkinylamino, hydroxy-lower-alkinylamino, lower-alkoxy- 
lower-alkinylamino, lower-alkanoyioxy-lower-alkinyiamino, di-lower-alkylamino-lower- 
alkinyiamino, di-lower-alkylamino, di(hydroxy-lower-alkyi)amino, hydroxy-iower-alkyMower- 
aikyiamino, di(lower-alkoxy-lower-alkyl)amino, lower-alkoxy-lower-alkyl-lower-alkylamino, 
iower-aikanoyloxy-lower-alkylamino, lower-alkanoyloxy-lower-alkyMower-aikylamino, di- 
lower-alkylamino-lower-alkytamino, di-lower-alkylaminoMower-alkyHower-alkylamino, di- 
iower-alkenylamino, iower-aikenyl-lower-alkylamino, hydroxy-lower-alkenyl-iower-alkyl- 
amino, di(!ower-alkoxy-iower-alkenyt)amino, lower-alkoxy-lower-alkenyMower-alkytamino, 
lower-alkanoyioxy-lower-aikenyi-lower-aJkylamino, di-lower-alkytamino-lower-aikenyHower- 
aJkytamino, lower-alkinyl-fower-alkylamino, lower-alkoxy-lower-alkinyi-lower-alkylamino^ 
lower-aikanoyioxy-lower-alkinyl-lower-alkylamino, di-lower-aikyiarnino-lower-aikinyHower- 
alkyiamino, carboxy-lower-alkytamino t lower-alkoxycarbonyl-lower-alkylamino, carbamoyl- 
lower-alkylamino, cyano-lower-alkytamino, carboxy-iower-alkyl-lower-alkytamino, lower- 
alkoxycarbonyl-lower-alkyl-lower-alkylamino, cart>amoyWo wer-alkyi-lower-aiky!ami no or 
cyano-lower-alkyHower-alkyiamino. 

Amino groups disubstituted by divalent aliphatic radicals are for example respectively 3- to 
8-membered lower-alkylene-amino, lower-alkenyleneamino or lower-alkadienyleneamino; 3- 
or 4-aza-lower-alkyleneamino either unsubstituted or N-substituted by lower-alkyi, hydroxy- 
lower-alkyl, lower-alkoxy-lower-alkyt or lower-alkanoyl; 3- or 4-oxa-lower-alkyleneamino or 
optionally S-oxidised 3- or 4-thia-lower-alkyleneamino, such as in particular pyrrolidine 
pyrrolino (2,5-dihydropyrroM-yl), pyrrolo (pyrrol- 1-yl), piperidino, di-lower-alkylpiperidino, 
tetrahydropyridino, such as 1 ,2.5,6-tetrahydropyridino or 1 ,2,3,4-tetrahydropyridino, 
dihydropyridino, such as 1 ,2-dihydropyridino, hexamethyleneimino, heptamethyleneimino, 
piperazino, N'-lower-alkytpiperazino, N'-hydroxy-lower-alkylpiperazino, NMower-alkoxy- 
lower-alkylpiperazino, N'-lower-alkanoylpiperazino, morphoiino, thiomorpholino, S- 
oxothiomorpholino or S,S-dioxothiomorpholino. 
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Amino groups substituted by divalent araliphatic radicals are for example phenyl-iower- 
alkyleneamino or N'-phenyl-lower-alkylaza-loweralkyleneamino radicals either unsubstituted 
or substituted in the phenyl moiety by lower-alkyl, lower-alkoxy, halogen and/or 
trifiuoromethyl. 

In the preceding and following text, the lower radicals and compounds are understood to be 
for example those which have up to and including 7, preferably up to and including 4 carbon 
atoms (C-atoms). 

Di(hydroxy-lower-aikyl)amino is for example N,N-di(hydroxy-C2-C 4 -alkyl)amino, such as N,N- 
di(2-hydroxyethyl)amino or N,N-di(3-hydroxypropyl)amino. 

Di(lower-alkoxy-lower-alkenyi)amino is for example N,N-di(Ci-C 4 -alkoxy-C 2 -C 4 -alkenyl)- 
amino, such as N,N-di(4*methoxy-but-2-enyt)amino. 

Di(lower-aikoxy-fower-alkyl)amino is for example N,N-di(Ci-C 4 -alkoxy-Ci-C4-alkyl)amino, 
such as N,N-di(2-methoxyethyl)amino, N,N-di(2-ethoxyethyl)amino or N,N-di(3-methoxy- 
propyi)amino. 

Di-lower-alkenyiamino is for example N,N-di-C 2 -C 4 -alkenylamino, such as N,N-diallytamino 
or N-methallyi-N-allyiamino. 

DMower-aikyiamino is for example N,N-di-Ci-C 4 -alkylamino, such as dimethylamino, diethyl- 
amino, ethylmethyfamino, dipropyiamino, methylpropylamino, ethylpropyf amino, dibutyl- 
amino or butyimethylamino. 

Di-lower-alkylamino-lower-alkenyMower-alkyfamino is for example N-(di-d-C 4 -alkylamino- 
C2-C 4 -alkenyl)-N-Ci-C 4 -alkylamino, such as N-(4-dimethylaminobut-2-enyl)-N-methylamino. 

Di-lower-alkyiamino-lower-alkenytamino is for example N«(di-Ci-C 4 -alkylamino-C 2 -C 4 - 
alkenyl)amino f such as N-(4-dimethylaminobut-2-enyi)amino. 
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DMower-alkyiamino-lower-alkinytamino is for example N-(dhCi-C4-alkylamino-C 2 -C4-alkinyi)- 
amino, such as N-(4-dimethytaminobut-2-inyi)amino. 

Di-lower-aikylamino-lower-alkyt-lower-alkylamino is for example N-(di-Ci-C 4 -alkylamino- 
C2-C4-alkyl)-N-C t -C4-alkylamino, such as N-(2-dimeth\rtaminoethyt)-N-methylamino, N-(2- 
dimethylaminoethyl)-N-ethyiamino, N-(3-dimethylaminopropyl)-N-methylamino or N-(4- 
dimethylaminobuty1)-N-methylamino. 

Di-lower-a!kytamino-lower-alkyJamino is for example N-(di-Ci-C 4 -aikylamino-CrC 4 -alkyl)- 
amino, such as N-(2-dimethylaminoethyt)amino, N-(2-dtmethylaminoethyl)amino, N-(3- 
dimethy!aminopropyt)amino or N-(4-dimethylaminobutyl)amino. 

Halogen is for example halogen with an atomic number of up to and including 35, such as 
chlorine or bromine. 

Hydroxy-lower-alkenyMower-alkyiamino is for example N-(hydroxy-C 2 -C 4 -alkenyl)-N-(C,-C4- 
alkyiamino, such as N-(4-hydroxybut-2-enyi)-N-methyfamino. 

Hydroxy-lower-alkenyiamino is for example hydroxy-C 2 -C 4 -alkenyiamino, such as 4-hydroxy- 
but-2-enylamino. 

Hydroxy-lower-alkinyiamino is for example hydroxy-C 2 -C 4 -alkinytamino, such as 4-hydroxy- 
but-2-inylamino. 

Hydroxy-lower-alkyMower-alkylamino is for example N-{hydroxy-C 2 -C4-alkyl)-N-Ci-C 4 -alkyl- 
amino, such as N-(2-hydroxyethyl)-N-methylamino, N-(3-hydroxypropy0-N-methyiamino or 
N-(4~hydroxybutyl)-N-methylamino. 

Hydroxy-lower-alkylamino is for example hydroxy-CrGralkytamino, such as 2-hydroxyethyl- 
amino, 3-hydroxypropylamino or 4-hydroxybutyiamino. 

N'-hydroxy-iower-alkylpiperazino is for example N-(hydroxy-Ci-C 4 -aikyl)piperazino, such as 
N'-(2-hydroxyethyl)piperazino or N'-(3«hydroxypropyl)piperazino. 
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N'-lower-alkanoytpiperazino is for example N'-d-Cr-alkanoylpiperazino, such as N'-acetyl- 
piperazino. 

NMower-alkoxy-lower-alkytpiperazino is for example N'-(Ci-C 4 -alkoxy-Ci-C 4 -alkyl)piperazino, 
such as N'-(2-methoxyethyi)piperazino or N'-(3-memoxypropyl)piperazino. 

NMower-alkytpiperazrno is for example N-Ci-C^alkytpiperazino, such as N-methyl- 
piperazino, N'-ethyipiperazino, N'-propyipiperazino or N'-butylpiperazino. 

Lower alkoxy is for example Ci-Gralkoxy, preferably d-Cs-alkoxy, such as methoxy, 
ethoxy, propyloxy, isopropyloxy, butyloxy, isobutytoxy, secondary butyloxy, tertiary butyloxy, 
pentyloxy or a hexyloxy or heptyloxy group. 

Lower-alkanoyloxy-lower-alkenyi-iower-alkylamino is for example N-(d-Cr-alkanoyloxy- 
C 2 -C 4 -alkenyt)-N-(d-C 4 -alty)-amino, such as N-(4-acetoxybut-2-enyl)-N»methylamino. 

Lower-alkanoyloxy-iower-alkenylamino is for example N-(d-C7-alkanoyloxy-C 2 -d-alkenyi)- 
amino, such as N-{4-acetoxybut-2-enyl)amino. 

Lower-alkanoyloxy-lower-alkinyl-lower-alkylamino is for example N-(d-C7-alkanoyloxy- 
C 2 -C 4 -aikinyl)-N-(Ci-C 4 -alky1)amino, such as N-(4-acetoxybut-2-inyl)-N-methylamino. 

Lower-alkanoyioxy-lower-alkinyiamino is for example N-(d-C7-alkanoytoxy-C 2 -d-alkiny1)~ 
amino, such as N-(4-acetoxybut-2-inyl)amino. 

Lower-aJkanoyloxy-lower-alkyl-lower-alkylamino is for example N-(C t -C7-alkanoyioxy-C2-C 4 - 
alkyt)-N-(d-d-alkyl)amino, such as N-(2-acetoxyethyt)-N-methylamino, N-(2-acetoxyethyl)- 
N-ethylamino. N-(3-acetoxypropyl)-N-methylamino or N-(4-acetoxybuty0-N-methylamino. 

Lower-alkanoytoxy-lower-alkylamino is for example N-(d~Cralkanoyioxy-C 2 -C 4 -alkyOamino, 
such as N-(2-acetoxyethyi)amino, N-(3-acetoxypropyl)amino or N-<4-acetoxybutyi)amino. 
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Lower-alkenyMower-alkylamino is for example N-(C 2 -C7-aikeny!)-N-(C 2 -C7-alkyi)-amino l 
especially N^Ca-C^-aikenyiJ-N-td-C^alkyiJ-amino, such as N-vinyl-N-methytamino-N-allyt-N- 
methylamino, N-allyl-N-ethytamino, N-but-2-enyl-N-methylamino or N-but-3-enyl-N-methyl- 
amino. 

Lower-alkenylamino is for example N-(C 2 -C7-alkenyl)amino, especially N-(C 2 -C 4 -alkenyl)- 
amino, such as vinytamino, ailylamtno, but-2-enylamino or N-but-3-enylamino, especially 
allylamino. 

Ujwer-alkinyMower-alkylamino is for example N^Ca-C^aikinyO-N^CrC^alkylJ-amino, such 
as N-propargyt-N-methyi amino, N-but-2-inyl-N-methylamino or N-but-3-inyl-N-methylamino. 

Lower-alkinylamino is for example N-(CrCr-alkinyl)amino, especially N^C^C^alkinylJamino, 
such as propargylamino, but-2-inylamino or N-but-3-inyiamtno, especially propargylamino. 

Lower-aJkoxy is for example Ci-Cr-alkoxy, preferably Ci-C 4 -alkoxy, such as methoxy, 
ethoxy, propytoxy, isopropyloxy or butyloxy, but may also be isobutytoxy, secondary butyl- 
oxy, tertiary butyloxy or a Cs-Cr-alkoxy group, such as a pentyloxy, hexyloxy or heptyloxy 
group. 

Lower-alkoxy-lower-alkenyl-lower-alkylamino is for example N-(CrC4-alkoxy-C 2 -C4-aikenyl)- 
N-N-(Ci-C4-alkyt)-amino, such as N-(4-methoxybut-2-enyl)-N-(methytamino, N-(4-methoxy- 
but-2-enyl)-N-ethytamino or N-(4-ethoxybut-2-enyl)-N-methylamino, 

Lower-aikoxy-lower-alkenylamino is for example N-(CrC 4 -alkoxy-CrC4-alkenyl)amino, such 
as N-(4-methoxybut-2-enyl)amtno or N-(4-ethoxybut-2-enyi)amino. 

Lower-alkoxy-lower-alkinyHower-alkylamino is for example N^Ci-C4-aikoxy-C 2 -C4-aikinyt)~N- 
(Ci-C4*alkyl)amino, such as N-(4-methoxybut-2-inyl)-N-methylamirto, N-(4-methoxybut-2- 
inyl)-N-ethytamino or N-(4-ethoxybut-2-inyl)-N-methylamino. 

Lower-alkoxy-lower-alkinylamino is for example N-(Ci-C4-alkoxy-C 2 -C4-alkinyl)amino T such 
as N-(4-methoxybut-2-inyl)amino, N-(4-ethoxybut-2-inyl)amino or N-(4-propyloxybut-2-inyl)- 
amino. 
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Lower-alkoxy-lower-alkyiamino is for example Ci-C4-alkoxy-C 2 -C4-alkyi amino, such as 2- 
methoxyethytamino, 2-ethoxyethytamino t 2-propyloxyethylamino, 3-methoxypropylamino, 
3-ethoxypropylamino, 4-methoxybutylamino, 2-isopropyloxyethylamino or 2-butyioxyethyl- 
amino. 

Lower-alkoxy-lower-alkyl-lower-afkylamino is for example N-(Ci-C4-alkoxy-C 2 -C4-alkyl)-N- 
(Ci-C4-alkyl)-amino, such as N-(2-methoxyethyi)-N-methytamino, N-(2-ethoxyethyl)-N- 
methylamino, N-(2-propyioxyethyl)-N-methyJamino, N-(3-methoxypropyl)-N-methylamino, N- 
(3-ethoxypropyl)-N-methylamino or N-(4-methoxybutyt)-N-methytamino. 

Lower alkyl is for example Ci-Cr-alkyl, preferably Ci-C 4 -alkyl, such as methyl, ethyl, propyl, 
isopropyl or butyl, but it may also be isobutyi, secondary butyl, tertiary butyl or a C 5 -C7-aIkyl 
group, such as a pentyt, hexyi or heptyl group. 

Lower alkylamtno is for example Ci-Cr-aikylamino, preferably Ci-C 4 *alkylamino r such as 
methylamino, ethylamino, propylamine, isopropylamino or butylamino, but may also be 
tsobutyfamino, secondary butylamino, tertiary butylamino or a Cs-Cr-alkylamino group, such 
as a pentylamino, hexytamino or heptytamino group, and it is in particular methylamino or 
propylamine. 

Lower-alkyiamino-lower-alkylamino is for example N-(Ci-C4-alkylamino,-C 2 -C4-alkyl)amino ; 
such as N-(2-methylaminoethyl)amino, N-(1-methyfaminoethyl)amino, N-(3-methytamino- 
propyl)amino, N-(4-methytaminobutyl)amino, N-(2-ethylaminoethyl)amino, N-(1 -ethylamino- 
ethyl)amino, N-(3-ethylaminopropyf)amino or N-(4-ethyiamtnobutyl)amino. 

Lower-alkyieneamino-iower-alkylamino is for example 3- to 8-membered alkyleneamino-Ca- 
C 4 -alkylamino, such as 2-pyrrolidinoethylamino, 2-piperidinoethyiamino, 2 -dimethyl- 
piperidinoethylamino, 2-hexamethyteneiminoethylamino, 3-pyrrolidinopropyiamino, 3- 
piperidinopropyiamino, 3-dimethytpiperidinopropylamino or 3-hexamethyleneiminopropyl- 
amino. 
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Phenyl-lower-alkyl-lower-alkylamino is for example N-(phenyl-Ci-C4-alkyl)-N-(C,-C 4 -alkyl)- 
amino, such as N-benzyl-N-methytamino, N-(2-phenyiethy1)-N-methyiamino or N-(4-phenyl- 
butyl)-N-methylamino. 

PhenyMower-alkylamino is for example phenyl-Ci-C 4 -alkylamino, such as benzylamino, 1- 
or 2-phenyiethylamino, 3-phenyipropylamino or 4-phenylbutylamino. 

Phenyl-lower-alkyMower-alkyleneamino is for example phenyK5<rC 4 -alkyt-pyrroiidino either 
unsubstituted or substituted by lower alkyl, lower aikoxy, halogen and/or trifluoromethyt, 
such as 2- or 3-benzyipyrrolidino; phenyl-Ci-C 4 -alkytpiperidino such as 2-, 3- or 4-benzyl- 
piperidino, furthermore phenyl-d-C 4 -alkylhexahydroazepino such as 2-, 3- or 4-benzyl- 
hexahydroazepino, phenyl«C t -C 4 -alkyiaziridino such as 2-benzylaziridino or pbenyl-Ci-C 4 - 
alkylazetidino such as 2- or 3-benzylazetidino. 

N-phenyl-lower-alkyfaza-lower-alkyteneamino is for example N'-phenyl-Ci-C 4 -alkyl- 
imidazolidino either unsubstituted or substituted by lower alkyl, lower aikoxy, halogen and/or 
trifluoromethyt, such as N'-benzyiimidazolidino, phenyl-Ci-C 4 -alkylpiperazino such as N f - 
benzyipiperazino, or phenyl-d-C 4 -alkylhexahydro-1 ,3-diazepino such as NT-benzyl- 
hexahydro-1 ,3-diazepino, furthermore phenyl-Ci-C 4 -alkyl-1 f 3-diazetidino such as N'-benzyi- 
1 ,3-diazetidino, or phenyl-C t -C 4 -alkylpyridazino such as N'-benzylpyridazino. 

Salts of compounds of formula I are for example the pharmaceutical^ employable acid 
addition salts thereof with appropriate mineral acids, such as hydrohaiic acids, sulphuric 
acid or phosphoric acid, e.g. hydrochlorides, hydrobromides, sulphates, hydrogen sulphates 
or phosphates, or salts with appropriate aliphatic or aromatic sulphonic acids or 
N-substituted suiphaminic acids, e.g. methane sulphonates, benzene sulphonates, p- 
toluene sulphonates or N-cyclohexyi sulphaminates (cyclamates), similarly acid addition 
salts with pharmaceutical^ employable organic carboxyiic adds, for example 
pharmaceutically employable acid addition salts with optionally hydroxylated lower alkanoic 
acids, e.g. acetic acid, propionic acid, pivaiic acid, glycolic acid, pyroacemic acid, lactic acid 
or gluconic acid, optionally hydroxylated, aminated and/or oxo-substituted lower alkane- 
dicarboxylic acids, e.g. oxalic acid, maionic acid, succinic acid, glutamic acid, aspartic acid, 
tartaric acid or malic acid, optionally hydroxylated and/or oxo-substituted lower-alkane- 
tricarboxylic acids, e.g. citric acid or aconitic acid, optionally hydroxylated and/or oxo- 
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substituted lower-alkene-dicarboxylic acids, e.g. fumaric acid, maleic acid or itaconic acid, 
optionally hydroxylated and/or oxo-substituted lower-alkine-dicarboxylic acids, e.g. 
acetylene-dicarboxytic acid, furthermore with aromatic, hetero-aromatic or araiiphatic 
carboxylic acids, such as benzoic acid, salicylic acid, phthalic acid, phenyiacetic acid, 
mandelic acid, cinnamic acid or nicotinic acid. 

The invention is based on the surprising discovery that compounds of formula I, when 
administered to newly- born rats in an experimental setup according to Ansari et aJ. t 
J. Neuroscience IS, 4042-4053 (1993) at doses of approximately 0.1 mg/kg s.c. and less, 
have a marked protective effect of the facial motor neurones from apoptotic cytolysis, and 
when administered to fully-developed rats in an experimental setup according to Goiowitz 
and Paterson, Soc. Neurosc. Abstr. 2Q. 246, 113.2 (1994) at 0.275 mg/kg s.c. and less over 
4 days, have a marked protective effect of hippocampal pyramidal cells from cytolysis by 
administering kainic acid. 

Similarly, compounds of formula I protect mesencephalic, dopaminergic neurones in culture 
at approximately 10-8 molar concentrations, from apoptotic cytolysis induced by MPP+. 

Furthermore, it may be shown that when compounds of formula I are administered to mice 
at 0.14 mg/kg p.o. and less over 20 days, they effect a marked protective activity of 
thyrosin-hydroxyiase-positive, nigral neurones from cytolysis by administering MPTP. 

Accordingly, the compounds of formula I and their pharmaceutical ly employable salts are 
consequently eminently suitable for the prophylactic or therapeutic treatment of 
neurodegenerative disorders, especially those in which apoptotic cytolysis plays a role, such 
as cerebral ischaemia, Alzheimer's disease, Huntington's and Parkinson's disease, 
amyotrophic lateral sclerosis, multiple sclerosis, types of glaucoma, retina degeneration, 
especially retinitis pigmentosa, as well as general or diabetic peripheral neuropathy. 

The invention relates primarily to the use of compounds of formula I, wherein 
A signifies methylene, carbonyl or thiocarbonyl, 

R represents amino, iower-alkyiamino; phenyMower-alkylamino or phenyl-lower-alkyl-lower- 
alkylamino either unsubstituted or substituted by lower alkyl, lower alkoxy, halogen and/or 
trifluoromethyi; hydroxy-lower-alkylamino, lower-alkoxy-lower-alkylamino, low r-alkanoyloxy- 
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lower-alkylamino, lower-alkylamino-lower-alkylamino, di-lower-alkytamino-lower-alkylamino, 
towe r-alkyieneamino-lower-alkytamino, lower-alkenylamino, hydroxy-lower-alkenytamino , 
lower-alkoxy-lower-alkenylarnino, lower-alkanoyloxy-tower-aikenyiamino, di-lower-alkyi- 
amino-lower-aikenylamino, lower-alkinylamino, hydroxy-iower-alkinylamino, lower-alkoxy- 
lower-alkinylamino, lower-alkanoytoxy-iower-alkinylamino, di-lower-alkytamtno-lower- 
alkinylamino, di-lower-alkylamino, di(hydroxy-lower-alkyl)amino, hydroxy-lower-alkyHower- 
alkyiamino, dKlower-alkoxy-lower-alkyOamino, lower-afkoxy-lower-aJkyl-lower-alkyl amino, 
lower-alkanoyloxy-lower-alkyiamino, iower-alkanoyloxy^ower-alkyWower-alkylamino, di- 
lower-alkylamino-lower-alkytamino, di-lower-altyamino-lower-alkyl-lower-alkylam ino, di- 
lower-alkenylamino, lower-alkenyt-lower-alkyiamino, hydroxy-lower-alkenyi-lower-alkyl- 
amino, di(lower-alkoxy-lower-alkenyl)amino, lower-alkoxy-iower-alkenyl-lower-alkyiamino, 
lower-alkanoyloxy-lower-alkenyl-iower-alkylamino, dMower-alkyiamino-lower-aikenyl-lower- 
alkyiamino, lower-alkinyl-lower-alkytamino, lower-alkoxy-lower-alkinyt-lower-alkytamino, 
lower-alkanoyloxy-lower-alkinyl-lower-alkylamino, diiower-aikylamino-lower-alkinyMower- 
alkylamino; carboxy-iower-alkytamino, lower-alkoxycarbonyf-lower-alkylamino, carbamoyl- 
lower-alkylamino, cyano-lo we r-aikyl amino , carboxyMower-alkyMower-alkytamino, lower- 
alkoxycarfoonyl-lower-alkyl-lower-alkylamino, carbamoyl-lower-alkyl-lower-alkylamino, cyano- 
lower-alkyl-lower-alkylamino, respectively 3- to 8-membered lower-alkyieneamino, lower- 
alkenyleneamino or lower-aikadienytene-amino; 3- or 4-aza-lower-alkytene-amino either 
unsubstituted or N-substituted by lower-alkyl, hydroxy-lower-aikyl, lower-alkoxy-lower-alkyi 
or lower-alkanoyl; 3- or 4-oxa-lower-alkylene-amino or optionally S-oxidised 3- or 4-thia- 
lower-aikytene-amino; or a benzyl-lower-alkyleneamino or N'-benzyiaza-lower-aikytene- 
amino radical either unsubstituted or substituted in the phenyl moiety by lower alkyl, lower 
aikoxy, halogen and/or trifluoromethyi, and 

Ri, Rs and R4, independently of one another, denote hydrogen, lower alkyl, lower 
aikoxy, halogen or trifluoromethyi, 

and their pharmaceutical^ employable salts, as well as compounds of formula I as such, 
and their salts, as well as processes for the production thereof. 

The invention relates primarily for example to the use of compounds of formula I, wherein 
A signifies methylene, carbonyi or thiocarbonyl, 

R represents amino , tower-alkyiamino; phenyt-tower-alkyiamino or phenyMower-aikyi-lower- 
alkylamino either unsubstituted or substituted by I wer alkyl, lower aikoxy, halogen and/or 
trifluoromethyi; hydroxy-lower-alkyiamino, lower-alkoxy-lower-alkylamino, lower-alkanoyioxy- 
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lower-alkylamino, lower-alkylamino-lower-alkytamino, di-lower-alkylamino-lower-alkylamino, 
lower-alkyleneamino-lower-alkylamino, lower-alkenylamino, hydroxy-lower-alkenyiamino, 
lower-alkoxy-lower-alkenyiamino, lower-alkanoyloxy-lower-alkenylamino, di-lower-alkyi- 
arnino-lower-alkenyiamino. lower-alkinylamino, hydroxy-lower-alkinytamino, lower-aikoxy- 
lower-alkinylamino, lower-alkanoyloxy-lower-alWnylamino, di-lower-alkyiamino-lower- 
alkinyiamino, di-lower-alkylamino, di(hydroxy-lower-alkyl)amino, hydroxy-lower-alkyl-lower- 
alkyiamino, di(lower-alkoxy-lower-alkyt)amino, lower-alkoxy-lower-alkyl-lower-alkylamino, 
lower-alkanoyloxy-iower-alkylamino, lower-alkanoyloxy-iower-^kyl-lower-alkylamino, di- 
lower-alkylamino-lower-alkytamino, di-lower-alkytamino-lower-alkyHower-alkyl amino, di- 
lower-alkenyiamino, lower-alkenyl-lower-alkylamino, hydroxy-lower-aikenyi-lower-aikyi- 
amino, di(lower-alkoxy-lower-alkenyl)amino t lower-alkoxy-lower-aJkenyi-lower-aikytamino, 
lower-alkanoyioxy-iower-aikenyHower-alkylamino, di-lower-alkylamino-iower-alkenyl-lower- 
alkyiamino, lower-alkinyl-lower-alkytamino, lower-alkoxy-lower-alkinyl-lower-alkylamino, 
I wer-alkanoyloxy-lower-alkinyl-lower-alkylamino, dilower-alkytamino-lower-alkinyl-lower- 
alkylamino; carboxy-lower-alkyiamino, lower-alkoxycartx^nyi-iower-alkylamino, carbamoyl- 
lower-alkyiamino, cyano-lower-alkyiamino, carboxy-lower-alkyl-lower-alkylamino, lower- 
alkoxycartjonyl-lower-alkyi-lower-alkylamino, carbamoyl-lower-alkyl-iower-alkylamino, cyano- 
iower-alkyl-lower-alkylamino, 3- to 8-membered lower-alkyleneamino; 3- or 4-aza-lower- 
alkylene-amino either unsubstituted or N-substituted by lower-alkyi, hydroxy-iower-alkyl, 
lower-alkoxy-lower-alkyl or lower-alkanoyl; 3- or 4-oxa-lower-alkyiene-amino or optionally S- 
oxidised 3- or 4-thia- lower- alkyiene-amino and 

Ri. R2, Rs and R 4 , independently of one another, denote hydrogen, lower alkyl, lower 
afkoxy, halogen or trifluoromethyt, 

and their pharmaceutical ly employable salts, as well as compounds of formula I as such, 
and their salts, as well as processes for the production thereof. 

The invention relates in particular to the use of compounds of formula I, wherein 
A signifies methylene or carbonyl, 

R represents C t -C 4 -alkylamino, such as methyiamino, ethylamino, propytamino or butyl- 
amino; phenyl-Ci-C*-alkyiamino either unsubstituted or substituted by Ct-C 4 -alkyl such as 
methyl, Ci-C 4 -alkoxy such as methoxy, halogen with an atomic number up to and including 
35 such as chlorine or bromine, and/or by trifiuoromethyi; such as benzytamino or 
phenethylamino, phenyl-C 1 -C 4 -alkyt-C 1 -C4-alkylamino either unsubstituted or substituted by 
Ci-C 4 -alkyl such as methyl, Ci-C 4 -alkoxy such as methoxy, halog n with an atomic number 
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up to and including 35 such as chlorine or bromine, and/or by trifluoromethyl; such as N- 
benzyl-N-methylamino; C 2 -C7-alkenylamino such as allylamino, methallylamino or but-2- 
enytamino, C 2 -Cr-alkiny1amino such as propargytamino or but-2-inytamino, N-C 2 -C7-atkenyl- 
N-Ci-C 4 -alky1amino such as N-aJlyl-N-methylamino, N-allyi-N-ethylamino, N-methallyl-N- 
methyi amino or N-but-2-enyi-N-methylamino, N-C 2 -C7-alkinyl-N-Ci-C 4 -alkylamino such as N- 
propargyl-N-methyiamino, N-propargyl-N-ethylamino or N-but-2-inyl-N-methylamino, di- 
CrC 4 -aikyiamino such as dimethylamino, diethylamino, N-methyl-N-propytamino or N-butyl- 
N-methylamino, carboxy-Ci-C^alkylamino, such as carboxymethylamino, lower-alkoxy- 
carbonyl-d-Oi-alkyt amino, such as methoxy- or ethoxycarbonylaminomethyl, carbamoyl-^- 
C 4 -alkylamino, such as carbamoyimethylamino, cyano-Ci-C 4 -alkyiamino t such as 
cyanomethyi amino, N-carboxy-Ci-C 4 -alkyi-N-CrC 4 -alkylamino, such as carboxymethyl- 
methylamino, N-lower-alkoxycarbonyl-d-C^alkyl-N-d-C^alkylamino, such as methoxy- or 
ethoxycarbonylmethyi-methylamino, N-carbamoyl-Ci-C 4 -alkyl-N-Ci-C 4 -alkylamino t such as 
carbamoytmethyl-methylamino, N-cyano-Ci-C 4 -alkyl-N-Ci-C 4 -alkytamino, such as 
cyanomethyi-methylamino, pyrrolo (pyrrol-1-yl), pyrrolino (2 t 5-dihydropyrrol-1-yl), pyrrolidine, 
phenyl-Ci-C 4 -alkylpyrrolidino, such as benzylpyrrolidino, piperidino, 1,2,3,6- 
tetrahydropyridino; phenyl-Ci-C 4 -alky!piperidino either unsubstituted or substituted by Ci-C 4 - 
alkyi such as methyl, Ci-C 4 -alkoxy such as methoxy, halogen with an atomic number up to 
and including 35 such as chlorine or bromine, and/or by trifluoromethyl; such as benzyl- 
piperidino, morpholino, piperazino, N'-Ci-C 4 -alkyipiperazino f such as N'-methylpiperazino, 
N'-(hydroxy-C 2 -C 4 -alkyl)pipera2ino, such as N'-(2-hydroxyethyi)piperazino; or phenyl-Ci-C 4 - 
alkylpiperazino either unsubstituted or substituted by Ci-C 4 -alkyt such as methyl, Ci-C 4 - 
alkoxy such as methoxy, halogen with an atomic number up to and including 35 such as 
chlorine or bromine, and/or by trifluoromethyl; such as N'-benzylpipera2ino, and 
Ri. R 2 » F*3 and R4, independently of one another, denote hydrogen, Ci-C 4 -alkyi such as 
methyl, Ci-C 4 -alkoxy such as methoxy, halogen with an atomic number up to and including 
35 such as chlorine or bromine or trifluoromethyl, 

and their pharmaceutical^ employable salts, as well as new compounds of formula I 
defined as above, as such, and their salts, as well as processes for the production thereof. 

The invention relates in particular for example to the use of compounds of formula l f 
wherein 

A signifies methylene or carbonyl, 
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R represents Ci-C 4 -alkylamino, such as methylamino, ethylamino, propylamine or butyi- 
amino; phenyl-Ci-C 4 -alkyiamino either unsubstituted or substituted by Ci-C 4 -alkyl such as 
methyl, d-C 4 -alkoxy such as methoxy, halogen with an atomic number up to and including 
35 such as chlorine or bromine, and/or by trifluoromethyl; such as benzylamino or 
phenethylamino, phenyi-d-d-alkyl-Ci-d-alkylamino either unsubstituted or substituted by 
Ci-C 4 -alkyJ such as methyl, d-C 4 -alkoxy such as methoxy, halogen with an atomic number 
up to and including 35 such as chlorine or bromine, and/or by trifluoromethyl; such as N- 
benzyl-N-methytamino; CVCT-alkenylamino such as allylamino, methaliylamino or but-2- 
enylamino, CjrCr-aikinylamino such as propargyiamino or but-2-inylamino, N-C 2 -C7-alkenyl- 
N-CrC 4 -alkylamino such as N-allyl-N-methylamino, N-ailyl-N-ethylamino, N-methallyl-N- 
methylamino or N-but-2-enyt-N-methy! amino, N-CrC7-alkinyl-N-Ci-C 4 -alkylamino such as N- 
propargyi-N-methylamino, N-propargyi-N-ethytamino or N-but-2-inyl-N-methylamino, di- 
Ci-C 4 -alkylamino such as dimethyiamino, diethylamino, N-methyl-N-propyiamino or N-butyl- 
N-methylamino, carboxy-Ci-C 4 -alkylamino, such as carboxymethylamino, lower-alkoxy- 
carbonyl-Ci-C 4 -alkylamino, such as methoxy- or ethoxycarbonylaminomethyl, carbamoyl-Cr 
C 4 -alkylamino, such as carbamoylmethylamino, cyano-Ci-C 4 -aJkylamino, such as 
cyanomethylamino, N-carboxy-CrC 4 -alkyi-N-Ci-C 4 -alkylamino, such as N-carboxyme thyt - N- 
methyl amino, N-lower-alkoxycarbonyl-C^d-alkyl-N-Ci-C^alkylamino, such as N-methoxy- 
or N-ethoxycarbonylmethyl-N-methylarnino, N-carbamoyl-Ci-C 4 -alkyl-N-Ci-C 4 -alkylamino, 
such as N-carbamoylmethyf-N-methytamino, cyano-Ci-C 4 -aJkyl-Ci-C 4 -alkylamino, such as 
cyanomethyi-methylamino, pyrrolidino, piperidtno, morpholino, piperazino, N'-Ci-C 4 -alkyl- 
piperazino, such as NP-methylpiperazino or N'-(hydroxy-C 2 -C 4 -alkyl)pipera2ino, such as IST- 
(2-hydroxyethyi)piperazino, and 

Ri. R 2 , Ra and R 4l independently of one another, denote hydrogen, Ci-C 4 -aikyl such as 
methyl, d-C 4 -alkoxy such as methoxy, halogen with an atomic number up to and including 
35 such as chlorine or bromine or trifluoromethyl, 

and their pharmaceutical^ employable salts, as well as new compounds of formula I 
defined as above, as such, and their sate, as well as processes for the production thereof. 

The invention preferably relates on the one hand to compounds of formula I, wherein 
A signifies methylene or carbonyl, 

R represents C 2 -Cr-alkenytamino such as allylamino, methaliylamino or but-2-enylamino, C 2 - 
Cj-alkinylamino such as propargyiamino or but-2-inylamino, N-C 2 -C7-alkenyl-N-Ci-C 4 -alkyi- 
amino such as N-ailyl-N-methylamino, N-allyl-N-ethylamino, N-methallyl-N-methylamino or 
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N-but-2-enyi-N-methylamino, N-C 2 -C7-alkinyl-N-C 1 -C 4 -alkylamino such as N-propargyl-N- 
methylamino, N-propargyl-N-ethylamino or N-but-2-inyl-N-methytamino; carbamoyl-CrC 4 - 
alkylamino, such as carbamoylmethytamino, cyanoCi-C 4 -alkyiamino, such as cyanomethyt- 
amino, carbamoyl-C,-C 4 -alkyl-Ci-C4-alkyt amino, such as carbamoyimethyl-methytamino, 
cyano-Ci-C 4 -aikyl-Ci-C4-a!kylamino, such as cyanomethyl-methylamino; or phenyl-Ci-C 4 - 
alkylamino either unsubstltuted or substituted by d-C 4 -allcyi such as methyl, Ci-C 4 -alkoxy 
such as methoxy, halogen with an atomic number up to and including 35 such as chlorine or 
bromine, and/or by trifluoromethyl; such as benzyiamtno or phenethytarnino, and 
Ri. R21 R3 and R^ independently of one another, denote hydrogen, Ci-C 4 -aIkyl such as 
methyl, Ci-C 4 -aikoxy such as methoxy, halogen with an atomic number up to and including 
35 such as chlorine or bromine and/or trifluoromethyl, 
and their salts, processes for their production and their use. 

The invention preferably relates on the other hand to compounds of formula I, wherein 
A signifies methylene or carbonyl, 

R signifies pyrrolidine pyrrolino (2,5-dihydropyirol-1-yl), pyrrolo (pyrroM-yi), piperidino, 

tetrahydropyridino, such as 1 ,2,5,6-tetrahydropyridino or 1 ,2,3,4-tetrahydropyridino, 

morpholino, piperazino, N'-Ci-C 4 -alkytpiperazino, such as N-methylpiperazino, or N'- 

(hydroxy-C 2 -C 4 -alkyi)piperazino, such as N'-<2-hydroxyethyl)piperazino, morpholino, 

thiomorpholino, S-oxothiomorpholino or S.S-dioxothiomorpholino, and 

Ri. R2. Rs and R 4 , independently of one another, denote hydrogen, Ci-C 4 -alkyl such as 

methyl, Ci-C 4 -alkoxy such as methoxy, halogen with an atomic number up to and including 

35 such as chlorine or bromine and/or trifluoromethyl, 

and their salts, processes for their production and their use. 

The invention relates primarily to compounds of formula I, wherein 
A is methylene, 

R represents C 2 -C7-alkenyiamino such as allylamino, methallyiamino or but-2-enylamino, C 2 - 
Cr-alkinylamino such as propargylamino or but-2-inylamino, N-Cz-Cr-alkenyl-N-Ci-C^-alkyl- 
amino such as N-allyl-N-methylamino, N-allyl-N-ethylamino, N-methallyl-N-methylamino or 
N-but-2-enyl-N-methylamino, N-C 2 -C7-alkinyl-N-Ci-C 4 -aikylamino such as N-propargyl-N- 
methylamino. N-propargyl-N-ethytamino or N-but-2-inyl-N-methyt amino, or cyano-Ci-C 4 - 
alkyl-CrC 4 -alkytamino, such as cyanomethyl-methylamino, and 
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R,, R 2 , R 3 and R 4 signify hydrogen, Ci-C 4 -alkyl such as methyl, d-C 4 -alkoxy such as 
methoxy, halogen with an atomic number up to and including 35 such as chlorine or 
bromine and/or trifiuoromethyl, 

and their salts, processes for their production and their use. 

The invention most preferably relates to compounds of formula I, wherein 
A is methylene, 

R represents C 2 -C7-alkenylamino such as allylamino, methallylamino or but-2-enyiamino, C 2 - 
Cr-alkinylamino such as propargylamino or but-2-inyiamino, N-C 2 -C7-alkenyl-N-Ci-C 4 -aJkyl- 
amino such as N-allyl-N-methytamino, N-allyl-N-ethylamino, N-methallyl-N-methylamino or 
N«but-2-enyl-N-methytamino, or N-C2-C7-alkinyl~N-CrC 4 -aikyiamino such as N-propargyl-N- 
methylamino, N-propargyl-N-ethytamino or N-but-2-inyl-N-methyiamino and 
Ri and R 9 , independently of one another, signify hydrogen, Ci-C 4 -alkyl, d-CValkoxy, 
halogen or trifiuoromethyl and 
R 2> R 4 signify hydrogen, 
and their salts. 

The invention relates particularly to the compounds of formula I named in the examples, 
and the pharmaceutical^ employable salts thereof, and their use. 

The process for the production of new compounds of formula I is characterised in that 
a compound of formula II 




wherein X signifies reactive, esterified hydroxy, or where A represents carbonyl or thio- 
carbonyl, it signifies free or etherified hydroxy, and R 1t R 2 , R 3 and R 4 have the significances 
indicated, 

is condensed with a compound of formula III 
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Y-R (III) 

wherein Y signifies optionally intermediately protected amino, and R has the significance 
indicated, 

and the optionally intermediately introduced amino protecting groups are cleaved, 
and, if desired, a compound which is obtainable according to this process is converted into 
another compound of formula I, an isomeric mixture which is obtainable according to this 
process is separated into its components and the desired isomer isolated and/or a salt 
which is obtainable according to this process is converted into the free compound or a free 
compound which is obtainable according to this process is converted into a salt. 

Reactive, esterified hydroxy in the starting materials of formula II is for example hydroxy 
which is esterified with a hydrohalic acid or an organic sulphonic acid t such as halogen, e.g. 
chlorine, bromine or iodine, benzene-sulphonyioxy optionally substituted by lower alkyl, 
halogen and/or nitro, such as benzene-sulphonyioxy, p-bromobenzene-sulphonyloxy or p- 
toluene-sulphonytoxy, or optionally halogenated iower-aikane-sulphonytoxy such as 
methane-sulphonyloxy or trifluoromethane-sulphonyioxy. Etherified hydroxy is for example 
lower alkoxy or a phenyl or phenyl-lovyer-alkyl group optionally substituted by lower aikyl, 
lower alkoxy, halogen and/or nitro. 

The reaction of compounds of formulae II and III is effected in conventional manner, for 
example in the presence of a basic condensation agent, such as a tertiary or sterically 
hindered binary organic nitrogen base, such as a tri-lower-alkylamine or sterically hindered 
di-lower-alkyiamine, such as triethyiamine or diisopropylamine, or a hetero-aromatic base 
such as pyridine or dimethyfaminopyridine, starting from compounds of formula II, wherein X 
is hydroxy, advantageously in the presence of a water-binding agent, such as a carbo- 
diimide, for example N-dimethylaminopropyl-N'-ethyl-carbodiimide, preferably in an organic 
solvent such as a halogenated aliphatic hydrocarbon, e.g. dichloromethane, or toluene, and 
if necessary with cooling or heating, e.g. in a temperature range of ca. 0°C to ca. 80°C. 

The amino protecting groups which may be considered are those which are usual for the 
intermediate protection of primary amino groups, especially solvolyticaily cleavable amino 
protecting groups. These are for example acyl groups derived from a carboxylic acid or a 
semi-ester of carbonic acid, such as optionally halogenated lower alkanoyl, for example 
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lower alkanoyi such as formyl, acetyl or pivaloyl, polyhalogen-lower-alkanoyl such as 
trifluoroacetyl, lower-alkoxycarbonyl such as methoxycarbonyl, ethoxycarbonyl, isopropyl- 
oxycarbonyi, or tertiary-butyloxycarbonyl, or optionally substituted phenyl-lower-alkoxy- 
carbonyl such as benzytoxycarbonyl, furthermore silyl groups such as tri-lower-alkylsilyl, e.g. 
trimethylsilyl. 

Cleavage of these amino protecting groups is effected in conventional manner, for example 
by treatment with a solvolysis agent, such as with water in the presence of an acid. e.g. an 
aqueous mineral acid such as hydrohaJic acid, or an alkali metal hydroxide such as caustic 
soda or caustic potash solution, especially for cleaving a tri-iower-alkoxycarbonyl, a 
suiphonic acid such as methanesulphonic acid in a halogenated hydrocarbon such as 
dichloromethane, or in particular for cleaving formyl, an appropriate silyl compound such as 
a tri-lower-alkylsiiyl halide, such as trimethylsilyl bromide, or a disilazane such as 
hexamethyfdisilazane. 

The starting materials of formulae II and III are known or may be produced analogously to 
the method of forming known compounds of formulae II and III. Thus, compounds of 
formula II, wherein A is methylene and X is trifluoromethane-sulphonyloxy, are obtained for 
example by reacting the corresponding hydroxymethyl compound with 
trifluoromethanesulphonic acid anhydride in an ether, such as diethylether. The hydroxy- 
methyl compound to be used for this may be obtained by means of conventional reduction 
of the corresponding carboxylic acid or a lower alkylester therof , for example by means of a 
reaction with a di-light metal hydride, such as lithium aluminium hydride. 

Compounds that are obtainable according to this process may be converted in conventional 
manner into other compounds of formula I. 

In compounds of formula I, wherein R signifies unsubstituted amino and/or R 5 signifies 
hydrogen, the amino group may be substituted in conventional manner by one or two 
identical or different monovalent aliphatic or araliphatic radicals or one divalent aliphatic 
radical. Similarly, in compounds of formula I, wherein R signifies amino which is substituted 
by a monovalent aliphatic or araliphatic radical, a further monovalent aliphatic or araliphatic 
radical may also be introduced. 
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in compounds of formula I in particular, carbonyl or thiocarbonyl may be reduced to 
methylene in conventional manner, for example by means of reduction with a di-light metal 
hydride, such as lithium aluminium hydride in tetrahydrofuran. 

The salts obtained may be converted in a manner known perse into the free compounds, 
e.g. by treatment with a base, such as an alkali metal hydroxide, a metal carbonate or 
hydrogen carbonate, or another salt-forming base mentioned initially, or with an acid such 
as a mineral acid, e.g. hydrochloric acid, or another salt-forming acid mentioned initially. 

The salts obtained may be converted in a manner known perse into other salts, acid 
addition salts, e.g. by means of treatment with an appropriate metal salt* such as a sodium, 
barium or silver salt, or another acid in an appropriate solvent in which the inorganic salt 
being formed is insoluble and thus separates from the equilibrium of the reaction, and base 
salts, by releasing them from the free acid and forming the salt again. 

The compounds of formula I, including their salts, may also be obtained in the form of 
hydrates, or may include the solvents used for crystallisation. 

As a result of the close relationship between the new compounds in free form and in the 
form of their salts, in the preceding and following text, the free compounds and their salts 
are understood to also optionally refer to the corresponding salts and free compounds, as 
appropriate. 

Owing to the physical-chemical differences in their constituents, the diastereoisomeric 
mixtures and racemic mixtures may be separated in known manner into the pure 
diastereoisomers and racemates, for example by means of chromatography and/or 
fractional crystallisation. 

The racemates obtained may also be dissociated by known methods into the optical 
antipodes, for example by recrystallisation from an optically active solvent, with the 
assistance of micro-organisms or by reacting the diastereoisomeric mixture or racemate 
obtained with an optically active adjuvant compound, e.g. corresponding to the acidic, basic 
or functionally variable groups contained in compounds of formula I with an optically active 
acid, base or an optically active alcohol, into mixtures of diastereoisomeric salts or 
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functional derivatives such as esters, separating them into the diastereoisomers, from which 
the respectively desired enantiomers may be released in the usual manner. Bases, acids or 
alcohols that are suitable for this are for example optically active alkaloid bases, such as 
strychnine, cinchonine or brucine, or D- or L-{1-phenyl)ethylamine, 3-pipecoline. ephedrin, 
amphetamine and similar synthetically accessible bases, optically active carboxylic or 
sulphonic acids, such as quinic acid or D- or L-tartaric acid, D- or L-di-o-toluyl-tartaric acid, 
D- or L-malic acid, D- or L-mandelic acid, or D- or L-camphorsulphonic acid, or optically 
active alcohols, such as bomeol or D- or L-(1-phenyl)ethanol. 

The invention also relates to those embodiments of the process according to which it is 
possible to start from a compound obtainable as an intermediate product at any stage of the 
process and to carry out the missing steps, or to use a starting material in salt form or in 
particular to form the same under the reaction conditions. 

As further preferred objects of the invention, the invention relates to pharmaceutical 
preparations, which contain the compounds of ionnula J according to the invention or 
pharmaceutical employable salts thereof as active ingredients, as well as processes for 
the production thereof. 

The pharmaceutical preparations according to the invention, which contain the compound 
according to the invention or pharmaceutical^ employable saJts thereof, are intended for 
enteral, such as oral, also rectal, and parenteral administration to warm-blooded animals, 
whereby the pharmacological active ingredient contained therein is on its own or together 
with a pharmaceutical^ employable carrier material. The daily dosage of the active 
ingredient depends on the age and individual condition as well as on the method of 
application. 

The new pharmaceutical preparations contain e.g. from ca. 10% to ca. 80%, preferably from 
ca. 20% to ca 60%, of the active ingredient. Pharmaceutical preparations according to the 
invention for enteral or parenteral administration are e.g. those in single dose form, such as 
dragees, tablets, capsules or suppositories, furthermore ampoules. These are produced in 
a manner known perse, e.g. by means of conventional mixing, granulating, dragee-forming, 
dissolving or lyophilisation processes. Thus, pharmaceutical preparations for oral 
application may be obtained by combining the active ingredient with solid carrier 
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substances, optionally granulating the mixture obtained, and processing the mixture or 
granulate into tablets or dragee cores, if desired or if necessary after adding appropriate 
excipients. 

Appropriate carriers are in particular fillers such as sugar, e.g. lactose, saccharose, mannitol 
or sorbitol, cellulose preparations and/or calcium phosphates, e.g. tricalcium phosphate or 
calcium hydrogen phosphate, furthermore binding agents such as starch paste using e.g. 
com, wheat, rice or potato starch, gelatin, tragacanth, methyl cellulose and/or polyvinyl- 
pyrrolidone, if desired, disintegrants such as the above-mentioned starches, furthermore 
carboxymethyl starch, crosslinked polyvinylpyrrolidone, agar, alginic acid or a salt thereof 
such as sodium alginate. Excipients are primarily mobile phases, mobile phase regulators 
and lubricants, e.g. silicic acid, talc, stearic acid or salts thereof such as magnesium or 
calcium stearate, and/or polyethylene glycol. Dragee cores are provided with appropriate 
coatings that are resistant to gastric juices if required. Those used include inter alia 
concentrated sugar solutions which optionally contain gum arabic, talc, polyvinyl 
pyrroiidone, polyethylene glycol and/or titanium dioxide, or lacquer solutions in appropriate 
organic solvents or solvent mixtures, or to produce coatings that are resistant to gastric 
juices, solutions of appropriate cellulose preparations such as acetyl cellulose phthalate or 
hydroxypropytmethyl cellulose phthalate. Dyes or pigments may be added to the tablets or 
dragee coatings, e.g. to identify or characterise different dosages of active ingredient. 

Further orally applicable pharmaceutical preparations are hard two-piece gelatin capsules, 
as well as soft, closed capsules consisting of gelatin and a softener such as glycerol or 
sorbitol. The hard capsules may contain the active ingredient in the form of a granulate, e.g. 
mixed with fillers such as lactose, binding agents such as starches, and/or lubricants such 
as talc or magnesium stearate, and optionally stabilizers, in soft capsules, the active 
ingredient is preferably dissolved or suspended in appropriate liquids such as fatty oils, 
paraffin oil or liquid polyethylene glycols, whereby stabilizers may similarly be added. 

Suppositories may be considered e.g. as rectally applicable pharmaceutical preparations. 
These consist of a combination of the active ingredient with a suppository base. Suitable 
suppository bases may be e.g. natural or synthetic triglycerides, paraffin hydrocarbons, 
polyethylene glycols or higher alkanols. In addition, rectal capsules of gelatin may also be 
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used, which contain a combination of the active ingredient with a base substance. The base 
substances may be e.g. liquid triglycerides, polyethylene glycols or paraffin hydrocarbons. 

For parenteral administration by infusion and/or injection, aqueous solutions of an active 
ingredient in water-soluble form are primarily suitable, e.g. a water-soluble salt, also 
suspensions of the active ingredient, such as appropriate oily suspensions, whereby 
suitable lipophilic solvents or vehicles are used, such as fatty oils, sesame oil, or synthetic 
fatty acid esters, e.g. ethyl oieate or triglycerides, or aqueous suspensions which contain 
viscosity-increasing substances, e.g. sodium carboxymethyt cellulose, sorbitol and/or 
dextran, and optionally also stabilizers. 

The dosage of active substance depends on the species of warm-blooded animal, the ag 
and the individual condition, as well as the method of application. Under normal 
circumstances, for a patient of about 75 kg weight, an approximately daily dose for oral 
application is from ca. 10 mg to ca. 500 mg. 

The following examples serve to illustrate the invention; temperatures are indicated in 
degrees celsius, and pressures in mbar. 

Example 1 : 1 -fxantherv9-vtmethvl^Dvrrolidine 

1 .4 g (29.0 mmols) of lithium aluminium hydride are added in portions at 0°C to a solution of 
5.41 g (19.3 mmols) of 1-(xanthene-9-carbonyl)pyrrolidine in 54 ml of tetrahydrofuran, and 
the suspension stirred at room temperature for 4 hours. The reaction mixture is hydrolysed 
with 1 N caustic soda solution and water, and filtered. The residue is taken up in ethyl 
acetate three times, heated under reflux for 30 minutes and filtered off. The organic phases 
are combined and concentrated. The solid is recrystallised from hexane. Following 
precipitation with hydrogen chloride from ether, the hydrochloride of 1-(xanthen-9- 
ylmethyi)pyrrolidine is obtained; M.p. 100-101°; 'H-NMR (CDCI 3 , 200 MHz): 1.75 (m, 4H); 
2.50 (m, 4H); 2.68 (d, 2H); 4.05 (t. 1H); 7.0-7.35 (m, 8H); FAB-MS: 266 (M+). 195, 181. 

Example 2: 1-(xanthene-9-carbonvt^morpholine 

A solution of 1 .2 g (5.3 mmols) of xanthene-9-carboxyiic acid, 1.25 g (6.5 mmols) of N-(3- 
dimethyiaminopropyl^N'-ethyl-carbodiimide-hydrochloride, 0.798 g (6.5 mmols) of 4- 
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dimethylaminopyridine, 0.57 ml (6.5 mmols) of morpholine and 50 ml of dichloromethane is 
stirred for 20 hours at room temperature under argon, subsequently concentrated and 
chromatographed on silica gel (hexane/ethyl acetate 95:5). Xanthene-9-carboxyiic acid- 
morpholinyi-amide is obtained as a crystalline product; M.p. 177-178°; *H-NMR (CDCl 3 , 300 
MHz): 3.16 (d, br, 4H); 3.62 (s, br, 4H); 5.45 (s, 1H); 7.02-7.31 (m, 8H). 

Example 3: 1 -(xantn?n-9-ylmgthyl)mQrph9iin$ 

A suspension of 0.7 g (2.37 mmols) of 1-(xanthene-9-carbonyl)morpholine in 50 ml of ether 
is added in drops at 15-20° to 0.4 g (10.5 mmols) of lithium aluminium hydride in 20 ml of 
ether, and stirred at room temperature for 1 .5 hours. The reaction mixture is mixed with 
ammonium sulphate solution whilst cooling with ice, taken up in ethyl acetate, and washed 
with water and saturated sodium chloride solution. The organic phases are dried with 
sodium sulphate and concentrated on a rotary evaporator. The residue is chromatographed 
on silica gel (hexane/ethyl acetate 97.5:2.5) and 1-(xanthen-9-ylmethyi)morpholine is 
yielded as a crystalline compound; M.p. 98-99°; 'H-NMR (CDCfe, 300 MHz): 2.42 (dd, 4H); 
2.55 (d, 2H); 3.66 (dd, 4H); 4.03 (t, 1H); 7,0-7.35 (m, 8H). 

Example 4: xanthene-9-carboxvtic acid proparpvlamide 

A solution of 2.4 g (10.6 mmols) of xanthene-9-carboxyiic acid, 2.5 g (13 mmols) of N-(3- 
dimethyiaminopropyt)-N -ethyl-carbodiimide-hydrochloride, 1 .6 g (13 mmols) of 4-dimethyl- 
aminopyridine, 0.833 ml (13 mmols) of propargyiamine and 100 ml of dichloromethane is 
stirred for 20 hours at room temperature under argon, subsequently concentrated and 
chromatographed on silica gel (hexane/ethyl acetate 7:3). Xanthene-9-carboxyitc acid 
propargyiamide is isolated as a crystalline product; M.p. 238-239°; 'H-NMR (CDCI3, 300 
MHz): 2.12 (dd, 1H); 3.92 (dd, 2H); 4.92 (s, 1H); 5.44 (s,br f 1H); 7.10-7.45 (m, 8H). 

Example 5: N-(xanthen-9-vlmethvlVproDart^amine 

A solution of 1 .06 g (5 mmols) of 9-hydroxymethyl-xanthene, 3.49 ml (25 mmols) of triethyl- 
amine and 10 ml of dichloromethane is added in drops, under argon, at -75°C, to a solution 
of 2.2 ml (13.5 mmols) of trifluoromethane-sulphonic acid anhydride in 50 ml of 
dichloromethane, and stirred for 15 minutes at this temperature. 1 .92 ml (30 mmols) of 
propargyiamine are subsequently add d in drops and the solution is heated to room 
temperature over 2 hours. The reaction is stirred for a further 4 hours at room temperature, 
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then mixed with ethyt acetate, and the organic phase is washed with saturated sodium 
chloride solution, saturated sodium chloride solution, dried with sodium sulphate and 
concentrated on a rotary evaporator. Following chromatography on silica gel (hexane/ethyl 
acetate 95:5), N-(9-xanthylmethyl)-propargyiamine is obtained; 1 H-IMMR (CDCI 3 , 300 MHz): 
2.19 (s, 1H); 2.92 (d. 2H); 3.37 (s, 2H); 4.14 (t, 1H); 7.05-7.35 (m, 8H). 

Example 6: N-methvl-xanthene-9-carboxviic acid-oropargvlamide 

A solution of 1 .2 g (5.3 mmols) of xanthene-9-carboxylic acid, 1 .25 g (6.5 mmols) of N-(3- 
dimethylaminopropyl^N'-ethyl-carbodiimide-hydrochloride, 0.798 g (6.5 mmols) of 4- 
dimethylaminopyridine. 0.55 ml (6.5 mmols) of N-methylpropargyiamine and 50 ml of 
dichloromethane is stirred for 20 hours at room temperature under argon, subsequently 
taken up in ethyl acetate, and the organic phases are washed with saturated NaHCOa 
solution, water and saturated sodium chloride solution, dried with sodium sulphate and 
concentrated on a rotary evaporator. The crude product is chromatographed on silica gel 
(hexane/ethyl acetate 95:5). N-methyl-xanthene-9-carboxylic acid-propargytamide is 
obtained as a crystalline product; 

M.p. 1 16-117°; 1 H-NMR (CDCfe, 300 MHz): 2.20 (s, br, 1H); 2.80 (s, br, 3H); 4.23 (s, 2H); 
5.49 (s, 1H); 7.01-7.31 (m, 8H). 

Ex&mple 7: N-m^thyl-N-(xanthen-9-ylm^thYl)-prpMrgYtam>ng 

0.7 g (2.53 mmols) of N-methyf-xanthene-9-carboxylic acid-propargytamide in 50 ml of ether 
are added in drops at 0°C to a suspension of 0.4 g (10.53 mmols) of lithium aluminium 
hydride in 20 ml of ether, and stirred for 1 hour. The reaction is slowly hydrolysed with 
diluted ammonium suphate solution, the suspension taken up in ethyl acetate, the organic 
phases are washed with saturated sodium chloride solution, dried with sodium sulphate, 
and concentrated on a rotary evaporator. N-methyl-N-(9-xanthylmethyl)-propargyfamine is 
obtained by chromatography on silica gel and crystallisation from methanol; 
M.p. 63-63°; 'H-NMR (CDCfe, 300 MHz): 2.19 (s, 1H); 2.34 (s, 3H); 2.66 (d, 2H); 3.33 (s, 
2H); 4.00 (t. 1H); 7.05-7.35 (m t 8H). 

Example 8: N-methvl-xanthene-9-carboxvlic arid-cvanomethvlamide 

A solution of 2.4 g (10.6 mmols) of xanthene-9-carboxyiic acid, 2.5 g (13 mmols) of N-(3- 

dimethylaminopropyO-N'-ethyl-carbodiimide-hydrochloride, 3.18 g (26 mmols) of 4-dimethyl- 
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-aminopyridtne, 1.38 g (13 mmols) of N-methytamtnoacetonitrile-hydrochloride and 100 ml 
of dichioromethane is stirred for 20 hours at room temperature under argon, subsequently 
concentrated and chromatographed on silica gel (hexane/ethyl acetate 9:1 ). N-methyi- 
xanthene-9-carboxylic acid-cyanomethylamide is isolated as a crystalline product; 
M.p. 166-167°; 1 H-NMR (CDCl 3 , 300 MHz): 2.81 (s, 3H); 4.30 (s, 2H); 5.52 (s. 1H); 7.05- 
7.35 (m, 8H). 

Example 9: N-methvl-N-(xanthen-9-vtmethv»-cvanomethvlamtne 

A solution of 1 .06 g (5 mmols) of 9-hydroxymethyi-xanthene, 2.1 ml (15 mmols) of triethyl- 
amine and 1 0 ml of ether is added in drops at -70°C, under argon, to a solution of 2.46 ml 
(15 mmols) of trifluorosulphonic acid anhydride in 50 ml of ether, and stirred for 15 minutes 
at this temperature. Subsequently, 3.5 g (50 mmols) of N-methylaminoacetonitrile are 
added in drops, and the solution heated to room temperature over 1 .5 hours. The reaction 
is stirred for a further hour at room temperature, and then 3.5 g (50 mmols) of N-methyl- 
aminoacetonitrile are added twice, with a one hour interval, and the reaction is stirred for a 
further 16 hours, then mixed with ethyl acetate, and the organic phase is washed with 
saturated sodium chloride solution, saturated sodium chloride solution, dried with sodium 
sulphate and concentrated on a rotary evaporator. Chromatography on silica gel 
(hexane/ethyl acetate 98:2) produces N-methyl-N-(9-xanthylmethyl)-cyanomethylamine, 
which is recrystallised from ether/hexane; 

M.p. 1 12.1 13°; 'H-NMR (CDCI 3 , 300 MHz): 2.38 (s, 3H); 2.71 (d, 2H); 3.44 (s, 2H); .4.02 (t, 
1H); 7.05-7.30 (m,8H). 

Example 10: 1-(xanth^n-9-ylm^hyl)pvrrpHtffniMm hyprpgen mfllgate 
1 .90 g (16.4 mmols) of maleic acid in 45 ml of methanol are added at room temperature to a 
solution of 4.34 g (16.4 mmols) of 1 -(xanthen-9-yimethyl)pyrrolidine (example 1) in 20 ml of 
methylene chloride and 25 ml of methanol. Afterwards, the product is concentrated on a 
rotary evaporator to a total volume of 30 ml, and left to crystallise over night. 1 .07 g (17%) 
of title compound, hydrogen maleinate of 1 -(xanthen-9-ylmethyl)pyrrolidine, are obtained as 
white crystal needles; M.p. 168-169°; 1 H-NMR (CD 3 OD, 200 MHz): 1.98 (m, 4H); 3.30 (m 
br, 4H); 3.50 (d, 2H); 4.61 (t, 1H); 6.25 (s, 2H, maleic acid); 7.15-7.48 (m, 8H); ES-MS: 266 
(M+), 195. 

Analysis: C: 69.17 (69.28); H: 6.04 (6.08); N: 3.67 (3.67). 
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ExamoleH: 1-(xanthgn-9-ytm^ttiyi)PYrrQlitfnium hyiJrQggn fumarate 
2.37 g (20.5 mmols) of fumaric acid in 15 ml of methanol are added at room temperature to 
a solution of 5.43 g (20.5 mmols) of 1-(xantherv9-yfmethyi)pyrrolidine (example 1) in 20 ml 
of methylene chloride and 25 ml of methanol. Afterwards, the product is concentrated on a 
rotary evaporator to a total volume of 30 ml, and left to crystallise over night. 4.12 g (53%) 
of title compound, hydrogen fumarate of 1-(xanthen-9-ylmethyi)pyrrolidine, are obtained as 
white needles; M.p. 174-176°; 

'H-NMR (CD 3 OD, 200 MHz): 1.97 (m, 4H); 3.20 (m, 4H); 3.43 (d, 2H); 4.61 (t, 1 H); 6.78 (s, 
2H, fumaric acid); 7.15-7.49 (m, 8H); ES-MS: 266 (M+), 195; 
Analysis: C: 69.32 (69.28); H: 6.12 (6.08); N: 3.62 (3.67). 

Example 12: 1 -(xanthene-9-thio(^rt?onyl)pYrrpli(Jin^ 

A solution of 1 .5 g (5.4 mmols) of 1 -(9-xanthytcarbonyl)-pyrrolidine in 20 ml of THF is mixed 
with 2.17 g (5.4 mmols) of Lawson's reagent and stirred over night at room temperature. 
The product is concentrated and chromatographed on silica gel with hexane/ethyi acetate 
(= 9:1) as eluant. 1 .12 g (71%) of xanthene-9-carboxylic acid pyrroiidyl-thioamide are 
obtained as a white powder M.p. 180-190°; 1 H-NMR (CDCfe, 200 MHz): 1 .75 (m, 4H); 3.05 
(t, 2H); 3.85 (t, 2H); 6.24 (s, 1H); 7.0O-7.45 (m, 8H).; 13 C-NMR (CDCI 3 , 50 MHz): 24.01; 
27.22; 50.67; 54.78; 56.32; 1 17.15; 119.03; 124.08; 128.77; 129.56; 150.52; 198.55 (C=S); 
ES-MS: 296 (M+). 

Example 13: 1 Wxanthene-9-carbonvtt-1 .2.5.6-tetrahvdro-pyridine 
A solution of 1 .2 g (5.3 mmols) of xanthene-9-carboxylic acid, 1 .25 g (6.5 mmols) of N-(3- 
dimethylaminopropyl)-N'-ethyl-carbodiimide-hydrochloride, 0.79 g (6.5 mmols) of DMAP, 
0.54 g (6.5 mmols) of 1,2,3,6-tetrahydropyridtne and 50 ml of CH 2 CI 2 is stirred for 17 hours 
at room temperature under argon, subsequently concentrated, and chromatographed on 
silica gel with hexane/ethyi acetate (9:1) as eluant. The title compound is isolated as a 
crystalline product; 

M.p. 116-117°; 'H-NMR (CDCI3, 300 MHz): 1.5 (m. 2H); 2.15 (m, 1H); 3.27 (t, 2H); 3.73 (m, 
2H); 4.08 (s, 2H); 5.47 (s. 1H); 5.52 (m, br, 1H); 5.62 (s, 1H); 7.00-7.30 (m, 8H). 



Example 14: 



1-(xanthen-9-vlm thvO-1 .2.5.6-tetrahvdro-pvridine-hvdrpchlpririe 
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0.7 g (2.53 mmols) of 1-(xanthene-9-caft>onyl)-1 t 2,5 f 6-tetrahydro-pyndine in 50 ml of ether 
is slowly added in drops at 0°C to a suspension of 0.4 g (10.53 mmols) of LiAIH« in 20 ml of 
ether, and stirred for 6 hours. The reaction is slowly hydrolysed with 3 ml of methanol, the 
suspension taken up in ethyl acetate, the organic phases washed with saturated sodium 
chloride solution, dried over sodium sulphate and concentrated on a rotary evaporator. 
Following chromatography on silica gel, with a subsequent reaction to the hydrochloride by 
passing in hydrochloric acid in a THF solution, 1-(xanthen-9-ylmethyl)-1,2,5,6-tetrahydro- 
pyridine-hydrochloride is obtained as a foam; Thin-layer chromatography (silica gel, ethyl 
acetate/hexane 1:1) of the free base: Rf= 0.63; 'H-NMR (CDCI 3t 300 Mhz): 2.11 (m, 2H); 
2.52 (t, 2H); 2.58 (d, 2H); 2.96 (m, 2H); 4.08 (t, 1H); 5.62 (m, 1H); 5.75 (m, 1H); 7.00-7.35 
(m, 8H). 

Example 15: l-^nthen^-^rt^QnyQ-g^-^ihy^fp-pyrrolg 

A solution of 1 .2 g (5.3 mmols) of xanthene-9-carboxyfic acid, 1.25 g (6.5 mmols) of N-(3- 
dimethylaminopropyf)-N t -ethyl-carbodiimide-hydrochloride f 0.79 g (6.5 mmols) of DMAP, 
0.36 g (5.2 mmols) of 65% 2,5-dihydropyrroline/35% pyrrolidine and 30 ml of CH 2 CI 2 is 
stirred for 1 8 hours at room temperature under argon, subsequently taken up in ethyl 
acetate, the organic phases are washed with saturated sodium chloride solution, dried over 
sodium sulphate and concentrated on a rotary evaporator, and chromatographed on silica 
gel with hexane/ethyl acetate (7:3) as eluant. The title compound is isolated as a crystalline 
product: 

M.p. 162-163°; 1 H-NMR (CDCl 3 . 300 Mhz): 3.80 (m, 2H); 4.28 (m, 2H); 5.40 (S, 1H); 5.56 (m, 
1H); 5.74 (m, 1H); 7.00-7.32 (m, 8H). 

Example 1fr 1-(xanihen-9-vlmethvlV2.5-dihvdro-Dvrrole and 1 -(xanthen-9-ylmfithvh- 
pyrrole 

0.6 g (2.53 mmols) of 1 -(xanthen-9-ylcarbonyi)-2,5-dihydro-pyrrole in 50 ml of ether/THF 
(1 :1 ) are slowly added in drops at 0°C to a suspension of 0.45 g (1 1 .9 mmols) of LiAlhL in 
20 ml of ether, and stirred for 3 hours at room temperature. The reaction is slowly 
hydrolysed at 0°C with 2 ml of methanol, the suspension is taken up in ethyl 
acetate/hexane, the organic phases are washed with saturated sodium chloride solution, 
dried over sodium sulphate and concentrated on a rotary evaporator. Following 
chromatography on silica gel (ethyt acetate/hexane 15:85), 1 -(xanthylene-9-methyl)-2,5- 
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dihydro-pyrrole is obtained as a crystalline product; M.p. 87-90°; t H-NMR (CDC! 3 , 300 Mhz): 
2.90 (d, 2H); 3-50 (s, br, 4H); 4.01 (1, 1H); 5.72 (s. 2H); 7.00-7.35 (m, 8H). 

During the reduction of 1-(xanthen-9-ylcarbonyl)-2 f 5-dihydro-pyrrole with UAIH 4 , 1-(xanthen- 
9-ytmethyl)pyrrole is obtained as a by-product, and is isolated by chromatography on silica 
gel with ethyl acetate/hexane (9:1) as eiuant; M.p. 86-88°; 1 H-NMR (CDCI 3 , 300 Mhz): 4.03 
(d, 2H); 4.29 <t, 1 H); 6,08 (dd, 2H); 6.31 (dd, 2H); 6.85-7.32 (m, 8H). 

Example 17: Tablets, each containing 50 mg of N-fxanthen-g-ylmethytJ-propargylamine, 
may be produced as follows: 



Composition (10,000 tablets) 

active ingredient 500.0 g 

lactose 500.0 g 

potato starch 352.0 g 

gelatin 8.0 g 

talc 60.0 g 

magnesium stearate 1 0.0 g 

siicon dioxide (highly disperse) 20.0 g 

ethanol q.s. 



The active ingredient is mixed with the lactose and 292 g of potato starch, the mixture 
moistened with an ethanolic solution of the gelatin and granulated through a sieve. After 
drying, the remainder of the potato starch, the magnesium stearate, the talc and the silicon 
dioxide are mixed in, and the mixture is pressed into tablets each of 145.0 mg weight and 
50.0 mg active ingredient content. If desired, they may be provided with partial notches for 
finer adjustment of the dosage. 

Example 18: A sterile-filtered aqueous gelatin solution with 20% cyclodextrins as 
dissolving intermediary, each containing 3 mg of N-(xanthen-9-ylmethyl)-propargyiamine as 
active ingredient, is mixed whilst heating, under aseptic conditions, with a sterile gelatin 
solution containing phenol as a preservative, such that 1 .0 ml of solution has the following 
composition: 
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actrve ingredient 3 mg 

gelatin 150.0 mg 

phenol 4.7 mg 

dist. water with 20% cyclodextrins as dissolving intermediary 1 .0 ml 

Example 1 9: To produce a sterile dry substance for injection, each containing 5 mg of 
N-(9-xanthylmethyt)-propargylamine, 5 mg of one of the compounds of formula I named in 
the preceding examples as the active ingredient are dissolved in 1 ml of an aqueous 
solution with 20 mg of mannitol and 20% cyclodextrins as dissolving intermediary. The 
solution is sterile-filtered and filled into a 2 ml ampoule under aseptic conditions, deep- 
frozen and lyophilized. Prior to usage, the lyophilzate is dissolved in 1 ml of distilled water or 
1 ml of physiological sodium chloride solution. The solution is used intramuscularly or 
intravenously. This formulation may also be filled into double-chamber injection ampoules. 

Example 20: For the production of 10,000 lacquer-coated tablets, each containing 
100 mg of 

N-(xanthen-9-ytmethyl)-propargyiamine, the following procedure may be followed: 



active ingredient 1 000 g 

com starch 680 g 

colloidal silicic add 200 g 

magnesium stearate 20 g 

stearic acid SO g 

sodium carboxymethyl starch 250 g 

water q.s. 



A mixture of one of the compounds of formula i named in the preceding examples as active 
ingredient, 50 g of com starch and the colloidal silicic acid is worked into a moist mass with 
starch paste consisting of 250 g of com starch and 2.2 kg of demineralised water. This 
mass is forced through a sieve of 3 mm mesh size, and dried for 30 minutes at 45° in a 
flutdised bed drier. The dried granulate is pressed through a sieve of 1 mm mesh size, 
mixed with a previously-sieved mixture (1 mm sieve) of 330 g of com starch, the 
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magnesium stearate, the stearic acid and the sodium cartoxyrnethyl starch, and then 
pressed into slightly domed tablets. 

Example 21 : In addition, pharmaceutical preparations containing another compound 
according to one of examples 1 to 16 or 

xanthene-9-carboxylic acid amide; 
1-(xanthene-9-carbonyl)-4-methyl-piperazine; 
1 -(xanthene-9-methy!)-4-methyl-piperazine; 

1-(xanthene-9-carbonyl)pyrrolidine alias xanthene-9-carboxylic acid pyrrolidide; 
1-(xanthene-9-carbonyi)piperidine alias xanthene-9-carboxylic acid piperidide; 
xanthene-9-carboxyiic acid-N-methyf-N-(2-diethylaminoethyl)-amtde; 
1 -(xanthen-9-ylmethyOpiperidine or 

1-(xanthen-9-yimethyl)-N-methyl-N-(2-diethyiaminoethyl)-amine 

or a pharmaceutically employable salt thereof, may be produced analogously to the 
methods described in examples 17 to 20. 
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Patgnt Claims: 

1 . A compound of formula I 




wherein A signifies methylene, carbonyi or thiocarbonyl, 

R represents an amino group, either unsubstituted or mono- or di-substituted by monovalent 
aliphatic and/or araiiphatic radicals, or disubstituted by divalent aliphatic or araliphatic 
radicals, and 

Ri, R2i n 3 and FU* independently of one another, denote hydrogen, lower alkyl, lower 
alkoxy, halogen or trifluoromethyl, with the provision that 

a) at least one of radicals Ri, R 2 , R3 and R4 is different from hydrogen, if R signifies 
amino, chloroacetylamino, 2-diethylaminoethylamino or piperidino, or if R represents 
lower-alkylamino, di-lower-alkylamino, pyrrolidino, morpholino or 4-lower-alkyi- 
piperazino and A represents carbonyi; 

b) Ri and R 3 are different from hydrogen, lower alkyl and halogen or R is different from 
optionally 4-lower-alkylated 4-amino- or 4-hydroxypiperidino, if R 2 and R* signify 
hydrogen and A is methylene; 

c) Ri is different from 2-methoxy, R 2 from 3-methoxy, R 3 from 7-methoxy or R 4 from 
6-methoxy, if R is methytamino or acetylamino and A is methylene; 

d) Ri is different from 2-ethoxycarbonyl, R 3 from 7-chloro, if R is 4-methylpiperazino, R 2 
and R 4 signify hydrogen and A represents methylene, 

and their salts. 

2. A compound according to claim 1 , wherein 
A signifies methylene, carbonyi or thiocarbonyl, 

R represents amino, lower-alkylamino; phenyl-lower-alkylamino or phenyi-lower-alkyl-lower- 
aikytamino either unsubstituted or substituted by lower alkyl, lower alkoxy, halogen and/or 
trifluoromethyl; hydroxy-lower-alkylamino, lower-alkoxy-low r-alkylamino, iower-alkanoyioxy- 
lower-alkyiamino, iower-alkylamino-lower-alkylamino, di-lower-alkylamino-lower-alkylamino. 
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lower-alkyleneamino-lower-alkyiamino, lower-aikenylamino, hydroxy-lower-alkenyiamino, 
lower-alkoxy-lower-alkenytamino, lower-alkanoyloxy-lower-alkenylamino, di-lower-alkyl- 
amino-lower-aikenytamino, lower-alkinylamino, hydroxy-lower-alkinylamino, lower-alkoxy- 
lower-aikinylamino, lower-alkanoyloxy-lower-alkinylamino, di-lower-alkylamino-lower- 
alkinylamino, di-lower-alkylamino, di(hydroxy-lower-alkyt)amino, hydroxy-lower-alkyi-lower- 
alkylamino, di(lower-aikoxy-lower-alkyl)amino, lower-alkoxy-lower-alkyWower-alkylamino, 
lower-alkanoyloxy-lower-alkylamino, lower-alkaroytoxy-lower-alkyMower-alkylamino, di- 
tower-alkyiam/no-tower-aWcytemfno, d^lower-aikyJamlno-iower-aikyl-lovver-a/kylam/no, d'h 
lower-alkenyiamino, lower-alkenyMower-alkyJaroino, hydroxy-lower-alkenyl-lower-alkyl- 
amino, di(iower-alkoxy-lower-alkenyl)amino, lower-aikoxy-iower-alkenyl-lower-alkylamino, 
lower-alkanoyloxy-lower-alkenyl-lower-alkylamino, di-lower-alkylamino-lower-aikenyl-lower- 
aikylamino, lower-afkinyl-lower-alkylamino, lower-alkoxy-lower-alkinyl-lower-alkylamino, 
lower-alkanoyloxy-lower-alkinyl-lower-alkytamino, dilower-alkytamino-lower-alkinyi-lower- 
alkylamino; carboxy-lower-alkytamino, lower-alkoxycart>onyl-lower-alkylamino, carbamoyl- 
lower-alkylamino, cyano-lower-alkylamino, cartwxy-lower-alkyi-lower-alkyiamino, lower- 
alkoxycarbonyf-lower-a(ky(-fower-aCkyfarnino, carbamoyMower-afkyMower-afkyfamino, cyano- 
lower-alkyf-fower-alkylamino, respectively 3- to 8-rnembered lower-aJkytenearnino, lower- 
alkenyleneamino or lower-alkadienylene-amino; 3- or 4-a2a-lower-alkylene-amino either 
unsubstituted or N-substituted by lower-alkyl, hydroxy-lower-alkyl, iower-aikoxy-lower-alkyl 
or lower-alkanoyl; 3- or 4-oxa-lower-alkylene-amino or optionally S-oxidised 3- or 4-thia- 
lower-aikylene-amino; or a benzyl-lower-alkyleneamino or N*-benzyiaza-lower-alky1ene- 
amino radical either unsubstituted or substituted in the phenyl moiety by lower alkyl t lower 
alkoxy, halogen and/or trifluoromethyl, and 

Ri, R2, and R4. independently of one another, denote hydrogen, lower alkyl. lower 
alkoxy, halogen or trifluoromethyl, 
and their salts. 

3. A compound according to claim 1 , wherein 
A signifies methylene, carbonyl or thiocarbonyl, 

R represents amino, lower-alkylamino; phenyl-lower-alkylamino or phenyHower-alkyl-lower- 
alkylamino either unsubstituted or substituted by lower alkyl, lower alkoxy, halogen and/or 
trifluoromethyl; hydroxy-lower-alkytamino, lower-alkoxy-lower-alkyiamino, lower-alkanoyfoxy- 
lower-alkyiamino, lower-alkylamino-lower-alkylamino, di-lower-alkylamino-lower-alkylamino, 
iower-alkyleneamino-lower-afkylamino, lower-aikenylamino, hydroxy-lower-alkenylamino, 
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lower-alkoxy-lower-alkenylamino, lower-alkanoyioxy-lower-alkenylamino, di-lower-alkyt- 
amino-lower-alkenyiamino, iower-aikinyiamino, hydroxy-lower-alkinylamino, lower-alkoxy- 
lower-aikinyfamino, lower-alkanoyioxy-tower-alWnylamino, di-lower-alkylamino-lower- 
alkinytamino. di-lower-alkylamino, di(hydroxy-lower-alkyl)amino, hydroxy-lower-alkyl-tower- 
alkylamino, di(lower-alkoxy-lower-alky1)amino, lower-alkoxy^ower-alkyl-lower-alkylamino, 
lower-alkanoyioxy-lower-alkylamino, lower-alkanoyloxy-iower-alkyl-lower-alkylamino, di- 
lower-alkylamino-lower-alkylamino, di-iower-alkylamino-iower-alkyl-tower-alkylamino, di- 
lower-alkenytamino, lower-alkenyl-lower-alkylamino, hydroxy-lower-alkenyl-lower-alkyl- 
amino, di(lower-aIkoxy-lower-aIkenyl)amino, lower-aikoxy-lower-alkenyl-lower-alkylamino, 
lower-alkanoytoxy-lower-alkenyl-lower-alkylamino, di-lower-alkylamino-lower-alkenyl-lower- 
alkytamino, lower-alkinyl-lower-aikylamtno, lower-alkoxy-lower-aJkinyMower-alkylamino, 
lower-alkanoyioxy-iower-alkinyHower-alkylamino, dilower-alkylamino-lower-alkinyl-lower- 
alkylamino; carboxy-lower-alkylamino, lower-aikoxycarbonyi-lower-aikylamino, carbamoyl- 
iower-alkyiamino, cyano-lower-aikylamino, carboxy-lower-alkyMower-aikyiamino, lower- 
alkoxycarbonyi-lower-alkyt-lower-alkytamino, carbamoyl-lower-alkyHower-alkylamino, cyano- 
lower-alkyl-lower-alkyiamino, 3- to 8-membered lower-aikyleneamino; 3- or 4-aza-lower- 
alkylene-amino either unsubstituted or N-substituted by iower-alkyf, hydroxy-lower-alkyl, 
lower-alkoxy-lower-atkyl or tower-alkanoyl; 3- or 4-oxa-lower-alkytene-amino or optionally S- 
oxidised 3- or 4-thia-lower-alkylene-amino and 

Ri. R2, and R 4 , independently of one another, denote hydrogen, lower alkyl, lower 
alkoxy, halogen or trifluoromethyt, 
and their salts. 

4. A compound according to claim 1, wherein 
A signifies methylene or carbonyt, 

R represents d-C 4 -alkylarnino; phenyl-Ci-C 4 -alkytamino either unsubstituted or substituted 
by Ci-C 4 -alkyl, C t -C 4 -alkoxy, halogen with an atomic number up to and including 35 and/or 
trifluoromethyl; phenyf-Ci-C 4 -alkyl-Ci-C4-alky<amino either unsubstituted or substituted by 
Ci-C 4 -aikyi, Ci-C 4 -alkoxy, halogen with an atomic number up to and including and/or 
trifluoromethyl; C 2 -C7-alkenylamino, Ca-Cr-alkinylamino, N-CrC7-alkenyl-N-Ci-C 4 -alkyl- 
amino, N-C 2 -C7-alkinyl-N-Ci-C 4 -alkylamino t di-Ci-C 4 -alkylamino, carboxy-Ci-C 4 -alkylamino, 
lower-alkoxycarbonyl-Ci-C 4 -alkylamino, carbamoyl-CrC 4 -alkylamino, cyano-CrC 4 -aikyt- 
amino, N-carboxy-Ci-C^alkyl-N-d-C^alkylamino, N-lower-alkoxycarbonyl-Ci-C 4 -alkyl-N- 
Ci-C«-alkylamino, N-carbamoyl-Ci-C4-alkyl-N-Ci-C 4 -alkylamino t N-cyano-Ci-C 4 -alkyl-N-d- 
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C 4 -alkylamino, pyrrolo, pyrroiino, pyrrolidino, phenyl-Ci-C 4 -alkyipyrrolidino, piperidino, 
1 ,2,3,6-tetrahydropyridino; phenyl«Ci-C 4 -alkylpiperidino either unsubstituted or substituted 
by Ci-C 4 -alky! t CrC 4 -alkoxy, halogen with an atomic number up to and including 35 and/or 
trifluoromethyl; morpholino, piperazino, N'-Ci-d-alkyipiperazino, N , -(hydroxy-C 2 -C 4 - 
alky»)piperazino; or phenyl-Ci-C 4 -alkyipiperazino either unsubstituted or substituted by Ci- 
C 4 -alkyl, Ci-C 4 -alkoxy, halogen with an atomic number up to and including 35 and/or 
trifluoromethyl, and 

Ri. R 2 , R3 and R 4 , independently of one another, denote hydrogen, Ci-C 4 -alkyl, Ci-C<- 
alkoxy, halogen with an atomic number up to and including 35 or trifluoromethyl, 
and their salts. 

5. A compound according to claim 1 , wherein 
A signifies methylene or carbonyl, 

R represents C,-C 4 -alkylamino; phenyl-C,-C 4 -alkylamino either unsubstituted or substituted 
by Ci-C 4 -alkyi, Ci-C 4 -alkoxy, halogen with an atomic number up to and including 35 and/or 
trifluoromethyl; phenyl-C,-C4-alkyl-Ci-C 4 -alkyiamino either unsubstituted or substituted by 
Ci-C 4 -alkyi, Ci-C 4 -alkoxy, halogen with an atomic number up to and including 35 and/or 
trifluoromethyl; C 2 -Cralkenylamino, C 2 -Cr-alkiny!amino, N-C^-Cralkenyl-N-Ci-C 4 -alkyl- 
amino, N-CrCralkinyl-N-CfC^-alkylamino, di-Ci-C 4 -alkylamino f carboxy-Ci-C 4 *alkylamino, 
lower-alkoxycarbonyl-Ci-C 4 -aIkyiamino f carbamoy!-C t -C 4 -alkyJamino t cyano-Ci«C 4 -aJkyl- 
amino, N-carboxy-CrC4-alk^-N-C f -C 4 -alkylamino, N-lower-alkoxycarbonyl-Ci-C 4 -alky)-N« 
Ci-C 4 -alkylamino, N-carbamoyl-C t -C 4 -alkyf-N-Ci-C 4 -alkylamino, N-cyano-Ci-C 4 -aikyl-N-C T - 
C 4 -alkyiamino, pyrrolo, pyrrolino, pyrrolidine, piperidino, morpholino, piperazino, N'-C,-C 4 - 
alkyipiperazino, or N , -(hydroxy-C 2 -C4-alkyl)piperazino, and 

Ri, R 2 , R3 and FU, independently of one another, denote hydrogen, d-C 4 -alkyl, d-C 4 - 
aJkoxy, halogen with an atomic number up to and including 35 or trifluoromethyl, 
and their salts. 

6. A compound according to claim 1 , wherein 
A is methylene, 

R represents C 2 -C7-alkenylamino, C 2 -C7-alkinyiamino, N-C 2 <Vaikenyl-N-Ci-C 4 -alkylamino 
or N-C 2 -C7-alkinyl-N-Ci-C 4 -alkylamino, carbamoyl-Ci-C 4 -alkylamino, cyano*d-d-alkyi- 
amtno, N-carbamoyl-d-d-aJky!-N«d-C 4 -alkylamino or cyano-d-d-alkyf-N-d-d-aikyl- 
amino, and 
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Ri. R2, R3 and R4, independently of one another, denote hydrogen, Ci-C4-alkyl. C1-C4- 
alkoxy, halogen with an atomic number up to and including 35 and/or trifluoromethy I, 
and their salts. 

7. A compound according to claim 1, wherein 
A signifies methylene or carbonyf , 

R signifies pyrrolidino, pyrrolino, pyrrolo, piperidino, tetrahydropyridino, morpholino, 
piperazino, N^Ct-C^alkylpiperazino, N , -(hydroxy-C 2 -C4-alkyl)p>ipera2ino, morpholino, 
thiomorphoiino, S-oxothiomorpholino or S,S-dioxothiomorpholino, and 
Ri. R2. R3 and R 4f independently of one another, signify hydrogen, Ci-C 4 -alkyi, C1-C4- 
alkoxy, halogen with an atomic number up to and including 35 and/or trifluoromethy!, 
and their salts. 

8. A compound according to claim 1, wherein 
A is methylene, 

R represents C 2 -C7-alkenylamino t C 2 -C7-alkinyiamino, N-C 2 -C7-alkenyi-N-Ci-C4-alkylamino, 

N-C 2 -C7-alkinyl-N-Ci-C4-alkylamino, or cyano-C,-C 4 -alkyi-Ci-C4-alkylamino, and 

R1 and R 3 , independently of one another, signify hydrogen, Ci-C 4 -alkyl. Ci-C4-alkoxy, 

halogen or trifluoromethyl, and R 2 , R4 signify hydrogen, 

and their salts. 

9. A compound according to claim 1 , selected from 
1 -(xanthen-9-ytmethy1)pyrrolidine; 

1 -(xanthene-9-carbonyl)mofpholine; 

1 -(xanthen-9-ytmethyl)morpholine; 

xanthene-9-carboxylic acid propargytamide; 

N-(xanthen-9-ylmethyl)-propargytamine; 

N-methyl-xanthene-9-caitooxylic acid propargylamide; 

N-methyl-N-(xanthen-9-yimethyl)-propargytamine; 

N-methyi-xanthen-9-cartooxytic acid cyanomethylamide; 

N-methyl-N-(xanthen-9-ylmethyl)-cyanomethytamine; 

1-(xanthene-9-thiocarbonyi)pyrrolidine; 

1 -(xanthene-9-carbonyf )-1 ,2,5,6-tetrahydro-pyridine; 
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1 -(9-xanthylmethyl)-1 ,2,5,6-tetrahydro-pyridine; 

1-(xanthene-9-cart>ony0-2 t 5-dihydro-pyrrole; 

1 -(xanthen-9-ylmethyl)-2,5-dihydro-pyrrole and 

1 -(xanthen-9-ylmethyl)pyrrole 

and their pharmaceutical^ employable salts. 

10. A compound according to one of claims 1 to 9 in free form or in a pharmaceutical^ 
employable salt form, for application in a process for the therapeutic treatment of humans or 
animals. 

1 1 . Pharmaceutical preparation, containing a compound according to one of claims 1 to 
10, or a pharmaceutical employable salt thereof, together with the usual pharmaceutical 
excipients and carriers. 

12. Process for the production of compounds of formula I 




(I), 



wherein A signifies methylene, carbonyl or thiocarbonyl, 

R represents an amino group, either unsubstituted or mono- or di-substituted by monovalent 
aliphatic and/or araiiphatic radicals, or disubstttuted by divalent aliphatic or araliphatic 
radicals, and 

Ri, R2. R3 and R4, independently of one another, denote hydrogen, lower alkyf, lower 
alkoxy, halogen or trifluoromethyl, with the provision that 

a) at least one of radicals R*, R 2f R 3 and FU is different from hydrogen, if R signifies 

amino, chloroacetylamino, 2-diethylaminoethylamino or piperidino, or if R represents 
lower-aikylamino, di-lower-alkylamino, pyrrolidino, morphoiino or 4-lower-alkyi- 
piperazino and A represents carbonyl; 
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b) Ri and Ra are different from hydrogen, lower alkyl and halogen or R is different from 
optionally 4-lower-alkylated 4-amino- or 4«hy droxypi pe ri dino f if R 2 and R4 signify 
hydrogen and A is methylene; 

c) Rt is different from 2-methoxy, R 2 from 3-methoxy, R 3 from 7-methoxy or R 4 from 
6-methoxy, if R is methytamino or acetyiamino and A is methylene; 

d) Ri is different from 2-ethoxycarbonyf, R 3 from 7-chioro, if R is 4-methylpiperazino, R 2 
and R4 signify hydrogen and A represents methylene, 

and their salts, characterised in that a compound of formula I! 




wherein X signifies reactive, esterified hydroxy, or where A represents carbonyl or thio- 
cartoonyl, it signifies free or etherified hydroxy, and R f( R 2 , R 3 and FU have the significances 
indicated, 

is condensed with a compound of formula III 

Y-R (III) 

wherein Y signifies optionally intermediately protected amino, and R has the significance 
indicated, 

and the optionally intermediately introduced amino protecting groups are cleaved, 
and, if desired, a compound which is obtainable according to this process is converted into 
another compound of formula I, an isomeric mixture which is obtainable according to this 
process is separated into its components and the desired isomer isolated and/or a salt 
which is obtainable according to this process is converted into the free compound or a free 
compound which is obtainable according to this process is converted into a salt. 

1 3. Use of a compound of formula I 
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(I). 



wherein A signifies methylene, carbonyl orthiocarbonyi, 

R represents an amino group, either unsubstituted or mono- or di-substituted by monoval nt 
aliphatic and/or araliphatic radicals, or disubstituted by divalent aliphatic or araliphatic 
radicals, in free form or in the form of a pharmaceutical^ employable salt, as an anti- 
neurodegenerative medicament, or for the production thereof. 

14. Use of a compound of formula I according to claim 13, wherein 
A signifies methylene, carbonyl or thiocarbonyl, 

R represents amino, lower-alkyiamino; phenyl-lower-alkylamino or phenyl-lower-alkyl-iower- 
alkyiamino either unsubstituted or substituted by lower alkyl, lower alkoxy, halogen and/or 
trifluoromethyt; hydroxy-lower-aikylamino, lower-alkoxy-lower-alkylamino, lo we r-aikanoyi oxy- 
lower-alkylamino, lower-alkylamino-lower-alkylamino, di-lower-alkylamtno-lower-alkylamino, 
lower-alkyfeneamino-lower-alkyfamino, lower-alkenylamino, hydroxy-lower-alkenytamino, 
lower-alkoxy-lower-alkenylamino, iower-alkanoyloxy-lower-alkenyiamino, di-lower-alkyl- 
amino-lower-alkenylamino, lower-alkinytamino, hydroxy-lower-alkinylamino, lower-alkoxy- 
lower-alkinylamino, lower-aJkanoyloxy-lower-alkinyiamino, di-tower-alkyiamino-lower- 
alkinylamino, di-lower-alkylamino, di(hydroxy-lower-alkyl)amino, hydroxy-lower-alkyi-lower- 
alkylamino, di(lower-aikoxy-lower-alkyl)amino, lower-alkoxy-lower-alkyl-lower-alkylamino, 
lower-alkanoyloxy-lower-alkylamino, lower-alkanoyloxy-lower-alkyl-lower-alkylamino, di- 
lower-alkylamino-iower-alkylamino, di-lower-alkylamino-lower-alkyl-lower-alkylamino, di- 
lower-alkenylamino, lower-alkenyl-lower-alkylamino, hydroxy-lower-alkenyl-lower-alkyi- 
amino, di(lower-alkoxy-lower-alkenyl)amino, lower-alkoxy-lower-alkenyi-lower-alkylamino, 
lower-alkanoyloxy-lower-alkenyl-lower-alkylamino, di-lower-alkylamino-lower-aikenyHower- 
alkylamino, lower-alkinyl-lower-alkylamino, lower-aikoxy-lower-alkinyi-lower-alkylamino, 
lower-alkanoyioxy-lower-alkinyl-lower-aJkylamino, dilower-alkylamino-lower-alkinyl-lower- 
alkylamino; carboxy-lower-alkyiamino, lower-alkoxycarbonyl-lower-alkytamino, carbamoyl- 
lower-alkylamino, cyano-lower-alkylamino, carboxy-lower-alkyl-lower-alkylamino, lower- 
alkoxycarbonyl-lower-alkyl-lower-alkylamino, carbamoyl-lower-alkyl-lower-alkylamino, cyano- 
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lower-alkyMower-alkylamino, respectively 3- to 8-membered lower-alkyleneamino, lower- 
alkenyleneamino or lower-alkadienylene-amino; 3- or 4-aza-lower-alkylene-amino either 
unsubstituted or N-substituted by lower-aJkyl, hydroxy-lower-alkyl, lower-alkoxy-lower-alkyi 
or lower-alkanoyl; 3- or 4-oxa-lower-alkylene-amino or optionally S-oxidised 3- or 4-thia- 
lower-alkylene-amino; or a benzyi-lower-alkyleneamino or N'-benzyiaza-lower-alkyiene- 
amino radical either unsubstituted or substituted in the phenyl moiety by lower alkyl, lower 
alkoxy, halogen and/or trifluoromethyi, and 

Ri» R2, R3 and R4, independently of one another, denote hydrogen, lower alkyl, lower 
alkoxy, halogen or trifluoromethyi, 

in free form or in the form of a pharmaceutical^ employable salt, as an anti- 
neurodegenerative medicament, or for the production thereof. 

1 5. Use of a compound of formula I according to claim 13, wherein 
A signifies methylene or carbonyl, 

R represents Ci-C4-aikyiamino; phenyl-Ci-C 4 -alkylamino either unsubstituted or substituted 
by Ci-C 4 -alky(, Ci-C 4 -alkoxy, halogen with an atomic number up to and including 35 and/or 
trifluoromethyi; phenyl-Ci-C 4 -alky!-Ci-C 4 -alkylamino either unsubstituted or substituted by 
Ci-C 4 -alkyl, d-C 4 -alkoxy, halogen with an atomic number up to and including 35 and/or 
trifluoromethyi; C 2 -C7-alkenylamino l CrCr-aikinylamino, N-C2-Cr-alkenyl-N-Ci-C 4 -alkyl- 
amino, N-C 2 -C7-alkinyl-N-Ci-C 4 -atkylamino, di-Ci-C 4 -alkytamino, carboxy-CrC 4 -alky1amino, 
!ower-alkoxycarbonyl-Ci-C 4 -alkylamino, carbamoyf-CrC^alkytamino, cyano-Ci-C 4 -aIkyi- 
amino, N-carboxy-Ci-C 4 -alkyl-N-Ci-C 4 -alkylamino r N-lower-alkoxycarbonyKVC 4 -alkyl-N- 
Ci-C 4 -alkylamtno, N-carbamoyl-Ci-C 4 -alkyl-N-Ci-C 4 -alkylamino. N-cyano-Ci-C 4 -aJkyl-N-Ci- 
C 4 -alkyfamino, pyrrolo, pyrrolino, pyrrolidino, phenyl-Ci-C 4 -alkyipyrrolidino, piperidino, 
1 ,2,3,6-tetrahydropyridino; phenyl-Ci-C 4 -alky1piperidino either unsubstituted or substituted 
by Ci-C 4 -aikyt t Ci-C 4 -atkoxy, halogen with an atomic number up to and including 35 andtor 
trifluoromethyi; morpholino, piperazino, N'-Ci-C 4 -afkylp!perazino, N'-(hydroxy-C 2 -C 4 - 
aJky1)piperazino; or phenyl-Ci-C 4 -alkytpiperazino either unsubstituted or substituted by Ci- 
C 4 -alkyl, Ci-C 4 -a!koxy, halogen with an atomic number up to and including 35 and/or 
trifluoromethyi, and 

Ri, R2, R3 and R^ independently of one another, denote hydrogen, Ci-C 4 -alky1, Ci-C 4 - 
alkoxy, halogen with an atomic number up to and including 35 or trifluoromethyi, 
in free form or in the form of a pharmaceutically employable salt, as an anti- 
neurodeg nerative medicament, or for the production th r of. 
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1 6. Use of a compound of formula I according to claim 13, wherein 
A signifies methylene or carbonyl, 

R represents C 2 -C7-alkenyiamino, C 2 -C7-aIkiny1amino, N-C 2 -CValkenyl-N-Ci-C4-alkytamino 
or N-C 2 -Cr-alkinyl-N-Ci-C4-alkylamino t carbamoyl-Ci-C 4 -alkyiamino, cyano-Ci-C 4 -aikyl- 
amino, N-cart>amoyl-CrC 4 -alkyl-N-Ci-C4-alkyiamino, cyano-Ci-C4-alkyl-N-Ci-C 4 -alkylamino f 
pyrrolidine, pyrrolino, pyrrolo, piperidino, tetrahydropyridino, morpholino, piperazino, N'- 
CrC4-alkylpiperazino, N'-(hydroxy<J 2 -C4-alkyl)piperazino, morpholino, thiomorpholino, S- 
oxothiomorphoiino or S,S-dioxothiomorpholino, and 

Ri, R 2 . B3 and R4, independently of one another, signify hydrogen, Ci-C 4 -aKkyf, C1-C4- 
alkoxy, halogen with an atomic number up to and including 35 and/or thfluoromethyf, 
in free form or in the form of a pharmaceutical^ employable salt, as an anti* 
neurodegenerative medicament, or for the production thereof. 

17. Use of a compound of formula I according to claim 13, selected from 
1 -<xanthen-9-ylmethyl)pyiTolidine; 

1 -(xanthene-9-carbonyl)morpholine; 

1-(xanthen-9-ylmethyl)morpholine; 

xanthene-9-carboxylic acid propargyiamide; 

N-(xanthen-9-ylmethyl)-propargylamine; 

N-methyl-xanthene-9-cartooxyiic acid propargyiamide; 

N-methyl-N-{xanthen-9-ylmethyl)-propargylamine; 

N-methyl-xanthen-9-carboxylic acid cyanomethylamide; 

N-methyl-N-(xanthen-9-ylmethyl)-cyanomethylamine; 

1 -(xanthene-9-thiocarbonyl)pyrroIidine; 

1 -(xanthene-9-carbonyl)-1 ,2,5,6-tetrahydro-pyridine; 

1 -(xanthen-9-yimethyl)-1 ,2,5,6-tetrahydro-pyridine; 

1 -(xanthene-9-carbonyl)-2,5-dihydro-pynole; 

1 -(xanthen-9-yimethyl)-2,5-dihydro-pyiTole and 

1 -(xanthen-9-y!methyi)pyrrole 

xanthene-9-carboxylic acid amide; 

1-(xanthene-9-carbonyl)-4-methyl-piperazine; 

1-(xanthen-9-ylmethyl)-4-methyl-piperazine; 
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1 -(xanthene-9-carbonyl)-pyrrolidine; 
1 -(xanthene-9-carbonyi)-piperidine; 
1 -(xanthen-9-yimethyl)-piperidine; 

xanthene-9-carboxylic acid-N-methyl-N-(2-diethy*aminoethyl)-amide and 
N-(xanthene-9-methy1)-N-methyl-N-(2-diethyi^ 

in free form or in the form of a pharmaceutical^ employable salt, as an anti- 
neurodegenerative medicament, or for the production thereof. 

18. Process for the treatment of neurodegenerative disorders, especially those in which 
apoptotic cytoiysis plays a role, such as cerebral ischaemia, Alzheimer's disease, 
Huntington's and Parkinson's disease, amyotrophic lateral sclerosis, multiple sclerosis, 
types of glaucoma, retina degeneration, especially retinitis pigmentosa, as well as general 
or diabetic peripheral neuropathia, characterised in that a therapeutically effective quantity 
of a compound of formula I 



wherein A signifies methylene, carbonyl orthiocarbonyl, 

R represents an amino group, either unsubstituted or mono- or di-substituted by monovalent 
aliphatic and/or araliphatic radicals, or dtsubstituted by divalent aliphatic or araliphatic 
radicals, in free form or in the form of a pharmaceutical^ employable salt, 
is administered to a warm-blooded person or animal requiring such treatment. 

19. Treatment process according to claim 18, characterised in that a therapeutically 

effective quantity of a compound selected from 

1-(xanthen-9-ytmethyl)pyrroiidine; 

1 -(xanthene-9-carbonyl)morpholine; 

1 -(xanthen-9-ylmethyt)morphoUne; 

xanthene-9-carboxylic acid propargytamide; 

N-(xanthen-9-ylmethyl)-propargylamine; 

N-methyl-xanthene-9-carboxylic acid propargyiamide; 




(I). 
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N-methyl-N-{xanthen-9-ylmethyl)-propargytamine; 

N-methyi-xanthen-9-carboxyiic acid cyanomethylamide; 

N-methyl-N-(xanthen-9-ylrnethyl)-cyanoniethyiamine; 

1 -(xanthene-9-thiocarbonyl)pyrrolidine; 

1 -(xanthene-9-carbony!)-1 ,2,5,6-tetrahydro-pyridine; 

1 -(xanthen-9-ylmethy!)-1 ,2,5,6-tetrahydro-pyridine; 

1-{xanthene-9-cartonyl)-2,5-dihydro-pynole; 

1 -(xanthen-9-ytmethyl)-2, 5-dihydro-pyrrole and 

1 -(xanthen-9-ylmethyl)pyrrole 

xanthene-9-carboxylic acid amide; 

1 •(xanthene-9-cartonyl)-4-methy1-piperazine; 

1-(xanthen-9-yfmethy!M-methyl-piperazine; 

1 -(xanthene-9-carbonyl)-pyrroiidine; 

1 -(xanthene-9-cartx>nyi)-piperidine; 

xanthene-9-cartooxyiic acid-N-methy1-N-(2-diethylaminoethyl)-amide and 

N-(xanthene-9-methyl)-N-methyl-N-{2-diethylaminoethyl)-amm 

is administered in free form or in the form of a pharmaceutical^ employable salt. 
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AMENDED CLAIMS 

[received by the International Bureau on 25 November 1997 (25.11.97); 
original claims 1, 9 and 12 amended; 
remaining claims unchanged (13 pages)] 



1 . A compound of formula I 




wherein A signifies methylene, carbonyl or thiocarbonyl, 

R represents an amino group, either unsubstituted or mono- or di-substituted by monovalent 
aliphatic and/or araliphatic radicals, or disubstituted by divalent aliphatic or araliphatic 
radicals, and 

Ri, R2, Ra and R 4 , independently of one another, denote hydrogen, lower alkyl, lower 
alkoxy, halogen or trifiuoromethyl, with the provision that 

a) at least one of radicals Ri, R 2 , R 3 and R 4 is different from hydrogen, if A is 
thiocarbonyl and R is amino, chioracetylamino, 2-diethylaminoethylamino or 
piperidino; 

b) at least one of radicals R 1t R 2 , R 3 and R* is different from hydrogen, if A is 
methylene and R is amino, chioracetylamino, 2-diethylaminoethylamino, piperidino, 
4-<lower-alkyi)piperazino, N-[p-di(lower-alkyl)aminoethyl]-N-methylamino, 4-hydroxy- 
4-t-butyl-piperidino, p-piperidino-methyl, p-pyrrolidino-methyi, p-(di-lower-alkyl-amino) 
methyl or 2,6-bts(1-methylethyi)phenyl-aminocarbonylamino; 

c) at least one of radicals R 1t R 2 , R3 and R 4 is different from hydrogen, if A is carboxy 
and R is amino, chioracetylamino, di(lower-alkyl)amino-lower-alkyl-arnino, piperidino, 
lower-alkylamino, di-lower-alkylamino, pyrrolidino, morpholino, 4-lower-alkyl- 
piperazino, pyrrolidinoethylamino, 4-(0-carboxyethyl)phenethylamino, 4-{p- 
ethoxycarbony lethyl) phenethy lamino , 4-carboxyphenethylamino , 4-ethoxy carbonyl- 
phenethylamino, N-(£-diethylaminoethyl)-N-phenylamino, N-benzyl-N-(p- 
diethylaminoethyl)amino> N-p-morpholinoethyl-N-benzylamino, N-d-piperidinobutyl-N- 
[p-(3,4-dimethylphenyl)ethyl]amino, N-6-dimethylaminobutyl-N-(3- 
methylcyclopentyl)amino, N-0-diethyiaminoethyl)-N-(2-methyi- 1,2,3,6- 
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tetrahydrobenzyi)amino, morpholino-lower-alkyl-amino or piperidino-lower-alkyi- 
amino; 

d) Ri and R 3 are different from hydrogen, lower alkyl and halogen or R is different from 
optionally 4-lower-alkyiated 4-amino- or 4-hydroxypiperidino, if R 2 and R 4 signify 
hydrogen and A is methylene; 

e) Ri is different from 2-methoxy, R 2 from 3-methoxy, R 3 from 7-methoxy or R* from 
6-methoxy, if R is methylamino or acetyiamino and A is methylene; 

f) Rt is different from 2-ethoxycarbonyl, R 3 from 7-chloro, if R is 4-methylpiperazino, R 2 
and R* signify hydrogen and A represents methylene, 

and their salts. 

2. A compound according to claim 1 , wherein 
A signifies methylene, carbonyl or thiocarbonyl, 

R represents amino, lower-alkylamino; phenyMower-alkyiamino or phenyi-lower-alkyl-lower- 
alkylamino either unsubstituted or substituted by lower alkyi, lower alkoxy, halogen and/or 
trrfluoromethyl; hydroxy-lower-alkylamino, lower-alkoxy-lower-alkylamino, lower-alkanoyloxy- 
lower-alkylamino, iower-alkyiamino-lower-alkylamino, di-lower-alkytamino-Iower-alkylamino, 
lower-aikyleneamino-lower-alkylamino, lower-alkenylamino, hydroxy-lower-alkenyiamino, 
lower-alkoxy-lower-alkenylamino, lower-alkanoyloxy-iower-alkenyiamino, di-iower-alkyl- 
amino-lower-alkenyiamino, lower-aikinylamino, hydroxy-lower-alkinylamino, lower-alkoxy- 
lower-alkinylamino, lower-alkanoyloxy-lower-alkinyiamino, di-lower-alkylamino-lower- 
alkinyiamino, dHower-alkylamino, di(hydroxy-lower-alkyl)amino, hydroxy-lower-alkyl-lower- 
alkyiamino, di(lower-alkoxy-lower-alkyl)amino, lower-alkoxy-iower-alkyJ-lower-alkylamino, 
lower-alkanoyloxy-lower-alkylamino, lower-alkanoyloxy-lower-alkyi-lower-alkytamino, di- 
lower-alkylamino-lower-alkylamino, di-lower-alkylamino-Jower-alkyi-lower-aJkyiamino, di- 
lower-alkenylamino, lower-alkenyl-iower-alkylamino, hydroxy-lower-alkenyl-lower-alkyl- 
amino, di(1ower-alkoxy-lower-alkenyl)amino, lower-alkoxy-lower-alkenyMower-alkytamino, 
iower-alkanoyloxy-lower-alkenyl-lower-alkylamino, di-lower-alkylamino-iower-a!kenyMower- 
alkylamino, lower-alkinyl-lower-alkylamino, lower-alkoxy-iower-alkinyl-lower-alkylamino, 
lower-alkanoyloxy-iower-alkinyl-lower-alkyiamino, diiower-alkylamino-lower-alkinyl-lower- 
alkylamino; carboxy-lower-alkylamino, lower-alkoxycarbonyl-lower-alkylamino, carbamoyl- 
lower-alkylamino, cyano-iower-aikylamino T carboxy-iower-aikyMower-alkylamino, Jower- 
aikoxycarbonyl-lower-alkyl-iower-aikylamino, carbamoyi-Jower-alkyMower-alkylamino, cyano- 
lower-alkyl-lower-alkylamino, resp ctiv ly 3- to 8-membered lower-alkyien amino, low r- 
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alkenyleneamino or lower-alkadienylene-amino; 3- or 4-aza-lower-alkylene-amino either 
unsubstituted or N-substituted by lower-alkyl, hydroxy-lower-alkyl, iower-alkoxy-lower-alkyl 
or lower-aikanoyl; 3- or 4-oxa«lower-alkylene-amino or optionally S-oxidised 3- or 4-thia- 
lower-aikylene-amino; or a benzyl-lower-alkyieneamino or N'-benzylaza-iower-alkylene- 
amino radical either unsubstituted or substituted in the phenyl moiety by lower alkyl, lower 
alkoxy, halogen and/or trifluoromethyl, and 

Ri, R2, Ra and R 4 , independently of one another, denote hydrogen, lower alkyl t lower 
alkoxy, halogen or trifluoromethyl, 
and their salts. 

3. A compound according to claim 1 , wherein 
A signifies methylene, carbonyl or thiocarbonyl, 

R represents amino, lower-alkylamino; phenyl-lower-alkylamino or phenyl-lower-alkyi-iower- 
alkylamino either unsubstituted or substituted by lower alkyl, lower alkoxy, halogen and/or 
trifluoromethyl; hydroxy-iower-aikylamino, lower-alkoxy-lower-aikyiamino, lower-alkanoyloxy- 
lower-alkyiamino, lower-alkylamino-lower-alkylaminc, di-lower-alkylamino-lower-alkyiamino, 
lower-alkyleneamino-lower-alkylamino, lower-alkenyiamino, hydroxy-lower-alkenylamino, 
lower-aikoxy-lower-alkenylamino, lower-aikanoyloxy-lower-alkenylamino, di-lower-alkyl- 
amino-lower-alkenyiamino, lower-alkinylamino, hydroxy-lower-alkinylamino, lower-aikoxy- 
lower-alkinytamino, lower-alkanoyioxy-lower-alkinylamino. di-lower-alkylamino-lower- 
alkinylamino, di-lower-alkylamino, di(hydroxy-lower-alkyl)amino, hydroxy-lower-alkyl-lower- 
alkyiamino, di(lower-alkoxy-lower-alkyl)amino, lower-aikoxy-lower-alkyl-lower-alkylamino, 
lower-alkanoyloxy-lower-alkylamino, lower-alkanoyioxy-lower-alkyi-tower-alkylamino, di- 
iower-alkylamino-lower-alkylamino, di-lower-alkylamino-lower-alkyl-iower-alkylamino, di- 
lower-alkenyiamino, lower-alkenyl-lower-alkylamino, hydroxy-lower-alkenyWower-alkyi- 
amino, di(lower-alkoxy-lower-alkenyl)amino, lower*alkoxy-lower-alkenyl-lower-aikylamino, 
lower-alkanoyloxy-lower-alkenyi-lower-alkylamino, di-lower-alkylamino-lower-alkenyMower- 
aikyiamino, lower-alkinyl-lower-alkyiamino, lower-alkoxy-lower-alkinyl-lower-alkylamino, 
lower-alkanoyloxy-lower-alkinyl-lower-alkylamino, dilower-aikylamino-lower-alkinyl-tower- 
alkylamino; carboxy-lower-alkylamino, lower-alkoxycarbonyi-lower-alkylamino, carbamoyl- 
iower-alkylamino, cyano-iower-alkyfamino, carboxy-lower-alkyl-iower-alkyiamino, lower- 
alkoxycarbonyl-lower-alkyl-lower-alkylamino, carbamoyi-lower-alkyWower-alkylamino, cyano- 
lower-alkyl-lower-alkylamino, 3- to 8-membered low r-alkylen amino; 3- or 4-aza-lower- 
alkyfene-amino either unsubstituted or N-substituted by iower-alkyi, hydroxy-iower-alkyl, 



AMENDED SHEET (ARTICLE 19) 



WO 97/46549 



- 45 - 



PCT/EP97/02885 



lower-alkoxy-iower-alkyl or lower-alkanoyl; 3- or 4-oxa-lower-alkytene-amino or optionally S- 
oxidised 3- or 4-thia-tower-alkylene-amino and 

Ri. R2, R3 and R*, independently of one another, denote hydrogen, lower alkyl, lower 
alkoxy, halogen ortrifluoromethyl, 
and their salts. 

4. A compound according to claim 1 , wherein 
A signifies methylene or carbonyl, 

R represents d-CXralkyiamino; phenyl-C-rC 4 -aikyiamino either unsubstituted or substituted 
by Ci-C 4 -alkyl t Ci-C 4 -alkoxy, halogen with an atomic number up to and including 35 and/or 
trifluoromethyi; phenyl<^-C 4 -alkyl<VC 4 -alkyiamino either unsubstituted or substituted by 
Ci-C*-alkyl, Ci-C 4 -aikoxy, halogen with an atomic number up to and including and/or 
trifluoromethyi; C 2 -Cr-alkenylamino, C^Cr-alkinyiamino, N-C 2 -C7-alkenyl-N-Ci-C 4 -alkyi- 
amino, N-C 2 -C7-alkinyl-N-Ci-C 4 -alkylamino, di-Ci-C 4 -alkylamino, carboxy-Ci-C 4 -alkylamino, 
lower-alkoxycarbonyl-Ci-C 4 -alkylamino, carbamoyl-Ci-C 4 -alkylamino, cyano-d-C 4 -alkyl- 
amino, N-carboxy-Ci-C 4 -alkyl-N-Ci-C 4 -alkytamino, N-lower-alkoxycarbonyl-d-d-alkyl-N- 
Ci-C 4 -alkylamino t N-carbamoyl-Ci-C 4 -alkyl-N-Ci-C 4 -alkylamino, N-cyano-d-C 4 -alkyl-N-d- 
C 4 -alkyiamino, pyrrolo, pyrrolino, pyrrolidine, phenyl-d-C^alkyipyrrolidino, piperidino, 
1 ,2,3,6-tetrahydropyridino; phenyl-d-C 4 -alkylpiperidino either unsubstituted or substituted 
by Ci-C 4 -alkyl, d-C 4 -alkoxy, halogen with an atomic number up to and including 35 and/or 
trifluoromethyi; morphoiino, piperazino, N'-d-C 4 -alkylpiperazino, N'-(hydroxy-C 2 -C 4 - 
aikyl)piperazino; or phenyf-d-d-alkyipiperazino either unsubstituted or substituted by d- 
C 4 -alkyl, Ci-C 4 -alkoxy, halogen with an atomic number up to and including 35 and/or 
trifluoromethyi, and 

Ri, R2, R3 and R 4 , independently of one another, denote hydrogen, Ci-C 4 -alkyl, d-C 4 - 
alkoxy, halogen with an atomic number up to and including 35 or trifluoromethyi, 
and their salts. 

5. A compound according to claim 1 , wherein 
A signifies methylene or carbonyl, 

R represents Ci-C 4 -aikylamino; phenyl-d-d-alkylamino either unsubstituted or substituted 
by d-d-aikyl, d-d-alkoxy, halogen with an atomic number up to and including 35 and/or 
trifluoromethyi; phenyl^ -C 4 -alkyl-d-C 4 -alkylarnino either unsubstituted or substituted by 
Ci-C 4 -alkyl, d-C 4 -alkoxy, halogen with an atomic number up to and including 35 and/or 
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trifluoromethyl; C^-Cr-alkenyiamino, drGralkinyiamino, N-d-Qralkenyl-N-d-d-alkyl- 
amino, N-C^CT-alkinyl-N-d-d-aikylamino, di-d-C 4 -alkylamino, cartxDxy-Ci-C^a(kyiamino t 
lower-alkoxycarbonyi-d-d-alkylamino, car bamoyi-d-d-alkyi amino, cyano- d-d-alky I - 
amino, N-cartx>xy-d-d-alkyl-N-d-d-alkylamino, N-lower- alkoxycarbony l-Ci -G 4 -aikyl- N - 
d-C 4 -alkyiamino, N-rarbamoyl-d-d-alkyl-N-d-d-alkylamino, N-cyano-d-d-alkyl-N-d- 
d-alkylamino, pyrrolo, pyrrotino, pyrrolidine, piperidino, morpholino, piperazino, N'-d-d- 
alkylpiperazino, or N'-(hydroxy-C 2 -d-alkyl)piperazino, and 

R n R 2 , Ra and R*, independently of one another, denote hydrogen, d-d-alkyl, d-d- 
alkoxy, halogen with an atomic number up to and including 35 or trifluoromethyl, 
and their salts. 

6. A compound according to claim 1 , wherein 
A is methylene, 

R represents C 2 -C7-alkenylamino, C 2 -CValkinylamino, N-C^CT-alkenyl-N-d-d-alkylamino 
or N-C 2 -C7-alkinyl-N-d-d-alkyiamino f carbamoyl-d-C 4 -a!kylamino t cyano-d-d-alkyl- 
amino, N-carbamoyl-Ci-C 4 -alkyl-N-d-C A -alkyIamino or cyano-d-d-alkyl-N-d-d-alkyl- 
amino, and 

Ri. R2, Ra and R*, independently of one another, denote hydrogen, d-C 4 -alkyl, d-d- 
alkoxy, halogen with an atomic number up to and including 35 and/or trifluoromethyl, 
and their salts. 

7. A compound according to claim 1 , wherein 
A signifies methylene or carbonyl, 

R signifies pyrrolidine pyrrolino, pyrrole piperidino, tetrahydropyridino, morpholino, 
piperazino. N'-d-d-alkylpiperazino, N*-(hydroxy-C 2 -C 4 -alkyi)piperazino 1 morpholino, 
thiomorpholino, S-oxothiomorpholino or S,S-dioxothiomorpholino, and 
R1, R 2 , R3 and R*, independently of one another, signify hydrogen, d-d-alky!, d-C 4 - 
alkoxy, halogen with an atomic number up to and including 35 and/or trifluoromethyl, 
and their salts. 

8. A compound according to claim 1 , wherein 
A is methylene, 

R represents d-CT-alkenyiamino, drGr-alkinylamino, N-d-Cr-alkenyl-N-d-d-alkylamino, 
N-QrC7-alkinyl-N-d-C 4 -alkylamino, or cyano-d-d-alky!-d-d-alky!amino, and 
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R, and R 3 . independently of one another, signify hydrogen, Ci-C*-aikyl, Ci-C 4 -alkoxy, 
halogen or trifluoromethyl, and R 2f R4 signify hydrogen, 
and their salts. 

9. A compound selected from 
1-(xanthen-9-ylmethyl)pyrrolidine; 

1 -(xanthene-9-carbonyl)morpholine; 

l-(xanthen-9-ylmethyl)morpholine; 

xanthene-9-carboxyiic acid propargylamide; 

N-(xanthen-9-ylmethyl)-propargylamine; 

N-methyi-xanthene-9-carboxylic acid propargylamide; 

N-methyl-N-(xanthen-9-ylmethyi)-propargylamine; 

N-methyl-xanthen-9-carboxylic acid cyanomethyiamide; 

N-methyl-N-(xanthen-9-ylmethyl)-cyanomethylamine; 

1-(xanthene-9-thiocarbonyl)pyrrolidine; 

1 -{xanthene-9-carbony{)-1 ,2,5,6-tetrahydro-pyridine; 

1 -(9-xarrthylmethyl)-1 ,2,5,6-tetrahydro-pyridine; 

1-(xanthene-9-carbonyl)-2,5-dihydro-pyrrole; 

1 -(xanthen-9-ylmethyl)-2,5-dihydro-pyrrole and 

1 -(xanthen-9-ylmethyl)pyrrole 

and iheir pharmaceutical^ employable salts. 

10. A compound according to one of claims 1 to 9 in free form or in a pharmaceutical^ 
employable salt form, for application in a process for the therapeutic treatment of humans or 
animals. 

1 1 . Pharmaceutical preparation, containing a compound according to one of claims 1 to 
1 0, or a pharmaceutical^ employable salt thereof, together with the usual pharmaceutical 
excipients and carriers. 

1 2. Process for the production of compounds of formula I 
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wherein A signifies methylene, carbony! or thiocarbonyl, 

R represents an amino group, either unsubstituted or mono- or di-substituted by monovalent 
aliphatic and/or araliphatic radicals, or disubstituted by divalent aliphatic or araliphatic 
radicals, and 

Ri. R2, R3 and R*. independently of one another, denote hydrogen, lower alkyl, lower 
alkoxy, halogen or trifluoromethyl, with the provision that 

a) at least one of radicals Ri, R 2 , R3 and R* is different from hydrogen, if A is 
thiocarbonyl and R is amino, chloracetylamino, 2-diethylaminoethyiamino or 
piperidino; 

b) at least one of radicals Ri, R 2 , R3 and R* is different from hydrogen, if A is 
methylene and R is amino, chloracetylamino, 2-diethylaminoethylamino, piperidino, 
4-(lower-alkyl)piperazino, N-[P-di(lower-alkyl)aminoethyf]-N-methylamino, 4-hydroxy- 
4-t-butyl-piperidino, p-piperidino-methyl, p-pyrroiidino-methyl, p-(di-lower-alkyi-amino) 
methyl or 2 t 6-bis(1-methylethyl)phenyi-aminocarbonylamino; 

c) at least one of radicals R 1p R 2 , R3 and R 4 is different from hydrogen, if A is carboxy 
and R is amino, chloracetylamino, di(lower-alkyl)amino-lower-aikyl-amino, piperidino, 
lower-alkylamino, di-lower-alkylamino, pyrrolidino, morphoiino, 4-iower-alkyl- 
piperazino, pyrrolidinoethylamino, 4-(p-carboxyethyl)phenethylamino, 4-(p- 
ethoxycarbonylethyl)phenethylamino, 4-carboxyphenethylamino, 4-ethoxycarbonyl- 
phenethylamino, N-(p-diethytaminoethyl)-N-phenylamino, N-benzyI-N-(B- 
diethylaminoethyl)amino, N-p-morpholinoethyl-N-benzylamino, N-6-piperidinobutyl-N- 
[p-(3,4-dimethylphenyl)ethyl]amino, N-6-dimethylaminobutyl-N-(3- 
methylcyclopentyl)amino, N-(p-diethylaminoethy!)-N-{2-methyl-1 ,2,3,6- 
tetrahydrobenzyl)amino, morpholino-lower-alkyl-amino or piperidino-iower-aikyl- 
amino; 
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d) Ri and R 3 are different from hydrogen, lower alkyl and halogen or R is different from 
optionally 4-lower-alkyiated 4-amino- or 4-hydroxypiperidino, if R 2 and R 4 signify 
hydrogen and A is methylene: 

e) Ri is different from 2-methoxy, R 2 from 3-methoxy, R3 from 7-methoxy or R4 from 
6-methoxy, if R is methylamino or acetylamino and A is methylene; 

f) R, is different from 2-ethoxycarbonyl, R 3 from 7-chioro, if R is 4-methylpiperazino, R 2 
and R 4 signify hydrogen and A represents methylene, 

and their salts, characterised in that a compound of formula li 




wherein X signifies reactive, esterified hydroxy, or where A represents carbonyl or thio- 
carbonyl, it signifies free or etherrfied hydroxy, and Ri, R 2 , R3 and R* have the significances 
indicated, 

is condensed with a compound of formula III 

Y-R (III) 

wherein Y signifies optionally intermediately protected amino, and R has the significance 
indicated, 

and the optionally intermediately introduced amino protecting groups are cleaved, 
and, if desired, a compound which is obtainable according to this process is converted into 
another compound of formula I, an isomeric mixture which is obtainable according to this 
process is separated into its components and the desired isomer isolated and/or a salt 
which is obtainable according to this process is converted into the free compound or a free 
compound which is obtainable according to this process is converted into a salt. 

1 3. Use of a compound of formula I 
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wherein A signifies methylene, carbonyl or thiocarbonyi, 

R represents an amino group, either unsubstituted or mono- or di-substituted by monovalent 
aliphatic and/or araliphatic radicals, or disubstituted by divalent aliphatic or araiiphatic 
radicals, in free form or in the form of a pharmaceutically employable salt, as an anti- 
neurodegenerative medicament, or for the production thereof. 

1 4. Use of a compound of formula I according to claim 13, wherein 
A signifies methylene, carbonyl or thiocarbonyi, 

R represents amino, lower-alkyiamino; phenyl-iower-alkyiamino or phenyi-lower-alkyl-lower- 
alkylamino either unsubstituted or substituted by lower alkyi, lower alkoxy, halogen and/or 
trifiuoromethyl; hydroxy-lower-alkylamino, lower-alkoxy-lower-alkylamino, lower-alkanoyloxy- 
lower-alkyiamino, lower-alkylamino-lower-aikylamino, di-lower-a!kylamino-lower-alkylamino, 
lower-alkyleneamino-lower-alkylamino, lower-alkenylamino, hydroxy-lower-alkenylamino, 
iower-alkoxy-lower-alkenyiamino, lower-alkanoyloxy-Iower-alkenylamino, di-lower-aikyi- 
amino-lower-alkenylamino, lower-alkinylamino, hydroxy-lower-alkinylamino, lower-alkoxy- 
lower-alkinylamino, lower-alkanoyloxy-iower-alkinylamino, di-lower-alkylamino-lower- 
alkinyiamino, di-iower-aJkylamino, di(hydroxy-iower-alkyi)amino, hydroxy-lower-alkyl-lower- 
alkylamino, di(lower-alkoxy-lower-alkyl)amino, lower-alkoxy-lower-alkyl-lower-alkylamino, 
lower-aikanoyloxy-lower-alkylamino, lower-alkanoyloxy-lower-alkyl-iower-alkylamino, di- 
lower-alkylamino-lower-alkylamino, di-lower-alkyiamino-lower-alkyMower-alkylamino, di- 
lower-alkenylamino, iower-alkenyl-lower-alkylamino, hydroxy-lower-alkenyl-lower-alkyl- 
amino, di(lower-afkoxy-lower-alkenyOamino, iower-aikoxy-lower-atkenyl-lower-alkyfamino, 
iower-alkanoyloxy-iower-alkenyl-lower-alkylamino, di-lower-alkyiamino-lower-alkenyl-lower- 
alkylamino, lower-aikinyl-lower-alkylamino, lower-alkoxy-lower-aikinyMower-alkylamino, 
lower-alkanoyloxy-lower-alkinyl-lower-alkyfamino, dilower-alkylamino-lower-alkinyWower- 
alkylamino; carboxy-lower-alkylamino, lower-alkoxycarbonyl-lower-alkylamino, carbamoyl- 
lower-alkylamino, cyano-low r-alkylamino, carboxy-lower-alkyl-lower-alkylamino, lower- 
alkoxycarbonyl-lower-alkyl-lower-alkylamino, carbamoyi-low r-alkyf-lower-alkyiamino, cyano- 
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lower-alkyl-lower-alkylamino, respectively 3- to 8-membered lower-alkyleneamino, lower- 
alkenyleneamino or lower-alkadienyiene-amino; 3* cr 4-aza-lower-alkylene-amino either 
unsubstituted or N-substituted by lower-aikyl, hydroxy-lower-alkyl, lower-aikoxy-iower-alky! 
or lower-aikanoyl; 3- or 4-oxa-lower-alkylene-amino or optionally S-oxidised 3- or 4-thia- 
lower-alkylene-amino; or a benzyl-lower-alkyleneamino or N'-benzylaza-lower-alkylene- 
amino radical either unsubstituted or substituted in the phenyl moiety by lower aikyl, lower 
alkoxy, halogen and/or trifiuoromethyl, and 

Ri, Ra. R3 and R 4 , independently of one another, denote hydrogen, fower alkyf, tower 
alkoxy, halogen or trifiuoromethyl, 

in free form or in the form of a pharmaceutical^ employable salt, as an anti- 
neurodegenerative medicament, or for the production thereof. 

1 5. Use of a compound of formula I according to claim 13, wherein 
A signifies methylene or carbonyl, 

R represents d-d-alky lamino; phenyi-d-d-alkyiamino either unsubstituted or substituted 
by d-d-alkyl, d-d-alkoxy, halogen with an atomic number up to and including 35 and/or 
trifiuoromethyl; phenyi-d-d-alkyl-d-d-alkylamino either unsubstituted or substituted by 
Ci-C 4 -alkyl, d-d-alkoxy, halogen with an atomic number up to and including 35 and/or 
trifluoromethyi; d-Cr-alkenylamino, CrCT-alkinylamino, N-d-d-alkenyl-N-d-d-alkyl- 
amino, N-d-C7-alkinyl-N-Ci-d-alkyiamino, di-d-d-aikylamino, carboxy-d-C 4 -alky lamino, 
lower-alkoxycarbonyl-Ci-C^-alkylamino, carbamoyl-d-d-alkyiamfno, cyano-d-d-alkyl- 
amino, N-carboxy-d-d-alkyl-N-d-d-alkylamino, N-lower-alkoxycarbonyl-d-d-alkyl-N- 
d-d-aikylamino, N-carbamoyl-d-d-alkyl-N-d-d-aikyiamino, N-cyano-d-d-alkyl-N-d- 
d-alkylamino, pyrrolo, pyrrolino, pyrrolidino, phenyl-d-d-alkylpyrrolidino, piperidino, 
1 ,2,3,6-tetrahydropyridino; phenyl-d-d-alkylpiperidino either unsubstituted or substituted 
by d-C 4 -alkyl, d-d-alkoxy, halogen with an atomic number up to and including 35 and/or 
trifiuoromethyl; morpholino, piperazino, N'-d-d-alkylpiperazino, N'-fhydroxy-Crd- 
alkyl)piperazino; or phenyl-d-d-alkylpiperazino either unsubstituted or substituted by d- 
d-alkyl, d-d-alkoxy, halogen with an atomic number up to and including 35 and/or 
trifiuoromethyl, and 

Ri. R2. R3 and R 4 , independently of one another, denote hydrogen, d-d-alkyl, d-d- 
alkoxy, halogen with an atomic number up to and including 35 or trifiuoromethyl, 
in free form or in the form of a pharmaceutical^ employable salt, as an anti- 
n urodegenerative rn dicam m, or for the production thereof. 
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16. Use of a compound of formula I according to claim 13, wherein 
A signifies methylene or carbonyl, 

R represents C 2 -C7-alkenylamino, Cg-Cr-aikinylamino, N-C 2 «CVaJkenyl-N-C,-C 4 -alkyiamino 
or N-C2-C7-alkinyl-N-Ci-C 4 -alkylamino, carbamoyl-Ci-C4-a!kylamino, cyano-Ci-C 4 -alkyl- 
amino, N-carbamoyl-d-CA-aikyl-N-Ci-CA-alkylamino, cyano-Ci-C^alkyl-N^^-alkylamino, 
pyrrolidine*, pyrrolino, pyrrolo, piperidino, tetrahydropyridino, morpholino, piperazino, N'- 
Ci-C 4 -alkylpiperazino, N'-(hydroxy-C2<; 4 -alkyl)piperazino, morpholino, thiomorphoiino, S- 
oxothiomorpholino or S,S-dioxothiomorpholino, and 

Ri, R2, R3 and R 4 , independently of one another, signify hydrogen, Ci-C 4 -alkyl, d-C 4 - 
alkoxy, halogen with an atomic number up to and including 35 and/or trifluoromethyi, 
in free form or in the form of a pharmaceutical^ employable salt, as an anti- 
neurodegenerative medicament, or for the production thereof. 

1 7. Use of a compound of formula I according to claim 1 3, selected from 
1 -(xanthen-9-ylmethyl)pyrrolidine; 

1 -(xanthene-9-carbonyl)morpholine; 

1 -(xanthen-9-ylmethyl)morpholine; 

xanthene-9-carboxylic acid propargylamide; 

N-(xanthen-9-ylmethyl)-propargyfamine; 

N-methyl-xanthene-9-carboxylic acid propargylamide; 

N-methyl-N-(xanthen-9-ylmethyl)«propargylamine; 

N-methyl-xanthen-9-carboxylic acid cyanomethylamide; 

N-methyl-N-(xanthen-9-ylmethyl)-cyanomethylamine; 

1-(xanthene-9-thiocarbonyl)pyrrolidine; 

1 -(xanthene-9-carbonyl)-1 ,2,5,6-tetrahydro-pyridine; 

1 -(xanthen-9-ylmethyl)-1 ,2,5,6-tetrahydro-pyridine; 

1-(xanthene-9-carbonyi)-2,5-dihydro-pyrrole; 

1 -(xanthen-9-ylmethyl)-2,5-dihydro-pyrrole and 

1 -(xantben-9-ylmethyl)pyrrole 

xanthene-9-carboxylic acid amide; 

1-(xanthene-9-carbonyl)-4-methyl-piperazine; 

1-(xanthen-9-ylmethyl)-4-methyl-piperazine; 
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1 -(xanthene-9-carbonyl)-pyrrolidine; 
1 ~(xanthene-9-carbonyl)-piperidine; 
1 -(xamhen-9-ylmethyl)-piperidine; 

xanthene-9-carboxylic acid-N-methyl-N-{2-diethylaminoethyl)-amide and 

N-(xanthene-9-methyl)-N-methyl-N-(2-diethylaminoethyl)-amine 

in free form or in the form of a pharmaceutical^ employable salt, as an anti- 

neurodegenerative medicament, or for the production thereof. 

1 8. Process for the treatment of neurodegenerative disorders, especially those in which 
apoptotic cytolysis plays a role, such as cerebral tschaemia, Alzheimer's disease, 
Huntington s and Parkinson s disease, amyotrophic lateral sclerosis, multiple sclerosis, 
types of glaucoma, retina degeneration, especially retinitis pigmentosa, as well as general 
or diabetic peripheral neuropathia, characterised in that a therapeutically effective quantity 
of a compound of formula I 




wherein A signifies methylene, carbonyl or thiocarbonyl, 

R represents an amino group, either unsubstituted or mono- or di-substituted by monovalent 
aliphatic and/or araliphatic radicals, or disubstituted by divalent aliphatic or araiiphatic 
radicals, in free form or in the form of a pharmaceuticaliy employable salt, 
is administered to a warm-blooded person or animal requiring such treatment. 

19. Treatment process according to claim 18, characterised in that a therapeutically 

effective quantity of a compound selected from 

1-(xanthen-9-ylmethyl)pyrrolidine; 

1 -(xanthene-9-carbonyl)morpholine; 

1 -(xanthen-9-ylmethyl)morphoiine; 

xanthene-9-carboxylic acid propargyiamide; 

N-(xanthen-9-ylmethyl)-propargyiamine; 

N-methyl-xanthene-9-carboxylic acid propargylamid ; 
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N-methyl-N-(xanthen-9-ylmethyl)-propargylamine; 

N-methyl-xanthen-9-carboxylic acid cyanomethylamide; 

N-methyl-N-(xanthen-9-ylmethyl)-cyanomethylamine; 

1 -(xanthene-9-thiocartx>nyi)pyrrolidine; 

1 -(xanthene-9-carbonyl)-1 ,2,5,6-tetrahydro-pyridine; 

1 -(xanthen-9-yimethyl)-1 ,2,5,6-tetrahydro-pyridine; 

1-(xanthene-9-carbonyl)-2 t 5-dihydro-pyrrole; 

1 -(xamhen-9-y!methyl)-2 t 5-dihydro-pyrroie and 

1 -(xanthen-9-ylmethyl)pyrrole 

xanthene-9-carboxylic acid amide; 

1-(xanthene-9-carbonyl)-4-methyl-piperazine; 

l-(xanthen«9-ylmethyl)-4-methyl-piperazine; 

1 -(xanthene-9-carbonyl)-pyrrolidine; 

1 -(xanthene-9-carbonyi)-piperidine; 

xanthene-9-carboxylic acid-N-methyl-N-(2-diethy!aminoethyl)-amide and 

N-(xanthene-9-methyl)-N-methyl-N-(2-diethyiaminoethyl)-amine 

is administered in free form or in the form of a pharmaceutical^ employable salt. 
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